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JOHN  DICKINSON,  ESQ.  LL.  D. 

LATE  PRESIDENT  OF  THE  STATE  OF  DELAWARE, 

AND 

PRESIDENT  OF  THE  SUPREME  EXECUTIVE  COUNCIL  OF 
THE  COMMONWEALTH  OF  PENNSYLVANIA. 

DEAR  SIR, 

IN  finding  your  Name  prefixed  to  the  fol-r 
lowing  pages,  without  permission,  I  trust  you 
will  feel  no  emotion  more  unfavourable  than 
that  of  surprize.  I  know  not,  indeed,  to 
whom  I  could  dedicate  such  a  work  as  this 
with  more  propriety  dian  to  an  elegant  Scho- 
lar, a  comprehensive  Observer  of  a  large 
portion  of  the  century  attempted  to  be  re- 
viewed, a  Master  of  so  many  of  its  literary 
and  scientific  improvements,  a  conspicuous 
Actor  in  some  of  its  mc»st  memorable  and  im- 
portant transactions,  an  able  and  eloquent 
Defender  of  his  country's  rights,  a  munifi- 
cent Patron  of  American  literature,  and  (if 
personal  or  5ocrJ  fof lings  maybe  allowed  to 
intrude)  a  uniform  and  affectionate  Friend 
of  my  honoured  Parents,  and  one  of  the  most 
iUustrious  of  those  who  owe  their  birth  to 
my  native  State. 
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Among  the  numerous  opinions  expressed  in 
these  volumes,  you  will,  no  doubt,  find  some 
which  totally  differ  from  your  own;  and 
others  which  more  attentive  and  enlarged 
views  would  have  taught  me  considerably  to 
311^ ify  or  amend.  Of  the  former  you  will 
not  consider  this  public  address  as  implying 
or  soliciting  your  approbation.  Of  the  latter 
I  am  confident  you  will  be  disposed  to  form 
a  candid  and  even  an  indulgent  estimate. 

But  with  respect  to  some  of  the  leading 
opinions  delivered  in  the  following  sheets,  I 
am  happy  in  the  assurance  that  you  perfectly 
coincide  with  me.  To  all  that  is  said  of  the 
perfect  harmony  bet^^-^ien  the  Religion  or 
Christ  and  genuine  Philosophy,  and  of  the 
illuf^tratioD  and.  supix)it  whidi  the  former  has 
received  at  every  successive  step  of  the  latter 
in  the  last  age;  to  every  unfa>'ourable  judg- 
ment pronounced  on  those  theories^  falsely 
called  philosophy,  which  pervert  reason,  con- 
tradict Revelation,  and  blaspheme  its  divine 
Author;  and  to  every  eiopression  of  satisfac- 
tion at  the  progress  of  elegant  letters  and  sub- 
stantial science, •<\s.0^jidljjg\Lg  ;j>ff{AT{)tc  the  dig- 
nity and  happiness^  pf  man^to*  (Jpinions  and 
sentiments  like  these* jijk$H^  tpcf  much  of  your 
character  to  doubt  pf  Jrcqeivlmg  .your  sanction. 


*••  .•  '*•  >... 
..•••  ...  .. 
.  ••    ...  •«...« 


Those  who,  like  yourself,  contemplate  every 
department  of  human  affairs  through  the  me- 
dium of  Christian  principles,  while  they  sex 
much  to  deplore,  see  also  much  to  approve  and 
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admire  in  the  history  of  science  for  the  last  age. 
What  effect  the  knowledge  bequeathed  by  that 
age  may  have  on  the  harmony,  virtue  and 
happiness  of  mankind  in  the  one  on  which  we 
have  entered,  is  known  only  to  infinite  Wis- 
dom. Let  us,  however,  indulge  in  favourable 
anticipations  as  long  as  we  can.  In  all  events 
we  are  assured,  that  this,  as  well  as  all  the 
other  fruits  of  human  genius  and  activity, 
will  be  made  conducive  to  the  welfare  of 
the  good,  in  a  more  enlightened  and  a 
more  happy  world. 

I  am,  dear  Sir, 

With  much  respect. 

Your  obliged  and  obedient  servant. 


SAMUEL  MILLER. 


NeW'Tork^  Nov.  25,  1803. 


PREFACE. 


A  SIMPLE  history  of  this  publication  will  best 
unfold  its  design,  and  will  form  the  best  apology 
for  its  numerous  imperfections.  On  the  first  day 
of  January,  in  the  year  1801,  the  author  being 
called,  in  Uie  course  of  his  pastoral  duty,  to  de-^ 
liver  a  sermon,  instead  of  choosing  the  topics  of 
address  most  usual  at  the  commencement  of  a  new 
year^  it  occurred  to  him  as  more  proper,  in  enter- 
ing on  a  Tiew  Century ^  to  attempt  a  review  of  the 
preceding  age,  and  to  deduce  from  the  prominent 
features  of  that  period  such  moral  and  religious 
reflections  as  might  be  suited  to  the  occasioh.  A 
discourse,  formed  on  this  plan,  was  accordingly 
delivered.  Some  who  heard  it  were  pleased  to 
express  a  wish  that  it  might  be  published.  After 
determining  to  comply  with  this  wish,  it  was  at 
first  intended  to  puolish  the  original  discourse, 
with  some  amplification;  to  add  a  large  body  of 
notes  for  the  illustration  of  its  several  parts;  and 
to  comprise  the  whole  in  a  single  volume.  Pro- 
posals were  issued  for  the  publication  in  this  form, 
and  a  number  of  subscribers  gave  their  names  for 
its  encouragement. 

Little  progress  had  been  made  in  preparing 
the  work,  on  this  plan,  for  the  press,  before  the 
objections  to  such  a  mode  of  arranging  the  mate- 
rials appeared  so  many  and  cogent,  that  it  was  at 
length  thought  best  to  lay  aside  the  form  of  a  ser- 
mon, and  to  adopt  a  plan  that  would  admit  of 


PREFACE.  ix 

none  of  his  readers  should  be  able  to  derive  either 
entertainment  or  information  firom  the  following 
sheets,  he  has  the  satisfact^  of  reflecting,  that 
he  himself  derived  both  frdc  the  labour  of  pre- 
paring them  for  the  press. 

Thouffh  the  greater  part  of  this  work  consists 
of  compilation  j  yet  the  writer  (Claims  to  be  some- 
thing more  than  a  mere  compiler.     He  has  offer- 
ed, where  he  thought  proper,  opinions,  reflections,, 
amd  reasonings  of  his  own ;  and  though  many  of 
these  are  adopted,  perhaps  too  hastily,  n-om  others, 
there  are  some  of  which  all  the  praise  and  all  the 
blame  belong  to  himself.     He  is  not,  however^ 
solicitous  to  discriminate,  even  if  it  were  possible, 
between  these  several  parts  of  the  work.     If  the 
exhibition  of  facts  and  opinions,  so  far  as  it  goes, 
be  tolerably  just,  the  question  whence  they  ori- 
ginated is  of  little  consequence  to  the  reader. 

With  respect  to  the  division  and  arrangement 
of  the  subjects,  it  was  judged  advisable  to  adopt 
rather  a  popular  than  a  scientific  plan.  This  plan 
is,  no  doubt,  liable  to  some  objections;  but  it  ap- 
peared better  suited  to  thepurpose  in  view  than 
any  other  that  presented.  The  reader  will  observe 
that  the  sciences  of  Theology,  Morals,  and  Poli- 
tics are  not  noticed  in  this  first  Part.  The  reason 
of  the  omission  is,  that  it  appeared  most  proper  to 
leave  what  may  be  said  concerning  the  revolutions 
and  improvements  in  these  three  interesting  depart- 
ments of  science,  respectively,  to  stand  as  prelimi- 
naries to  the  three  remaining  divisions  of  the  work, 
in  which  some  account  will  be  attempted  of  the 
^rcat  events  in  the  Christian  Church,  in  the  Moral 
World,  and  in  Political  Principles  and  Establish- 
ments, during  the  last  century.  It  was  supposed 
that  in  this  connection  the  rise,  progress,  and  in- 
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fiuence  of  new  systems,  and  modes  of  thinkings 
might  be  exhibited  with  greater  adrantage,  and 
perused  with  more  satisfaction. 

As  the  author  aimed  at  nothing  more  than  a 
brief  retrospect  of  the  period  to  which  this  work 
is  devoted,  it  was  impossible  for  him  to  do  more, 
consistently  with  his  plan,  than  to  mention  the 
principal  discoveries,  inventions,  improvements 
and  writers,  under  each  head;  and  even  these 
could  only  be  noticed  with  great  brevity,  and  in 
very  general  terms.  To  have  attempted  minute 
details,  and  particular  explanations,  would  have 
extended  the  work  to  many  volumes.  With  respect 
to  the  choice  which  has  been  made  of  facts  and 
names,  the  degree  of  importance  ascribed  to  them, 
and  the  proportion  of  room  and  attention  allotted 
to  each,  different  readers  will,  no  doubt,  entertain 
different  opinions.  Everyone  will  be  apt  to  suppose 
that  the  particular  names  and  studies  to  which  he  is 
most  attached,  are  not  noticed  with  sufficient  re- 
spect, or  dwelt  upon  at  sufficient  length.  The  au- 
thor can  only  say,  that,  in  general,  he  indulged 
in  more  or  less  prolixity,  according  to  his  ideas 
of  the  importance  of  the  several  subjects,  the  ex- 
tent of  his  acquaintance  with  them,  or  the  degree 
in  which  they  interested  his  own  mind.  That  rrom 
such  a  multiplicity  of  objects,  he  often  selected 
injudiciously,  and  made  an  erroneous  estimate  of 
their  comparative  value,  is  altogether  probable. 

Although  the  very  nature  of  the  work  required 
that  all  the  subjects  brought  into  view  should  be 
treated  superficially,  and  that  nothing  more  than 
rapid  outlines  should  be  attempted ;  yet  the  intel- 
ligent reader  will,  doubtless,  discern,  that  the  mode 
or  treating  some  of  the  subjects  manifests  a  very 
small  and  partial  acquaintance  with  them.  For  the 
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want  of  more  just  and  enlarged  views^  the  author 
fears  he  has  often  written  in  a  crude  and  unsatis- 
factory manner  on  topics  which,  in  the  same  com- 
pass, might  have  been  better  discussed.  In  some 
instanced,  however,  he  has  failed  of  giving  a  mprt 
satisfactory  account  of  the  additions  made  to  sci* 
ence,  by  distineuished  individuals,  from  another 
cause :  Where  it  would  have  been  impossible  to 
state  the  precise  limits  of  what  each  has  done  to 
advance  our  knowledge  of  a  particular  subject, 
without  going  into  a  discussion  of  many  pages, 
little  more  is  frequently  attempted  than  to  give  a 
list  of  the  names  of  those  individuals,  on  the  pre- 
sumption that  the  inquisitive  reader  will  seek  for  a 
more  full  account  of  their  respective  claims  else- 
where. 

It  will  not  be  supposed  that  the  author  has  at*^ 
tcntively  read  all  the  works  concerning  which  hf 
delivers  opinions.  Some  of  them  he  never  saw^ 
and  has  ventured  to  give  their  character  entirely  on 
the  authority  of  those  whom  he  considers  better 
judges  than  nimself.  Many  he  has  seen  and  con- 
sulted, with  more  or  less  attention,  as  his  avocar 
tions  allowed.  It  is  only  a  small  part  which  he  can 
claim  the  honour  of  having  read  and  studied  with 
care.  It  is  probable,  however,  that  he  might  have 
spared  himself  the  trouble  of  making  this  confes- 
sion ;  symptoms  of  superficial  reading,  or  of  strik- 
ing unacquaintance  with  many  works  of  which  he 
speaks,  will,  no  doubt,  be  often  discovered. 

In  enumerating  the  principal  writers  on  the  va- 
rious subjects  reviewed,  it  will  be  observed  that 
those  who  have  written  in  the  English  language 
engage  the  largest  share  of  the  author's  atten- 
tion. The  reason  of  this  is  obvious;  he  is  best 
acquainted  with  such  writers;  and  from  his  iy- 
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norance  of  most  of  the  languages  of  the  conti- 
nent of  Europe,  he  has  probably  failed  of  men- 
tioning many  works  quite  as  worthy  of  respect- 
ful notice  as  others  on  which  he  has  bestowed 
hi^h  praise.  Perhaps  a  still  more  formal  apology 
will  be  deemed  necessary  for  the  disposition  to 
introduce  American  writers  and  publications, 
even  of  moderate  character,  which  he  has  so 
frequently  discovered.  But  besides  indulging  a 
natural  partiality  for  his  own  country,  which  is 
at  least  pardonable,  he  was  desirous  of  collecting 
and  exhibiting  as  much  information  on  the  subject 
of  American  literature  as  the  nature  of  his  under- 
taking admitted.  And  as  no  attempt  to  give  a  ge- 
neral historical  view  of  this  subject  has  ever  been 
before  made ;  as  a  considerable  portion  even  of  the 
humble  and  meagre  records  from  which  he  has 
drawii  his  materials,  are  daily  perishing/;  and  as 
peculiar  circumstances  sometimes  give  to  literary 
characters  and  events  a  relative  importance,  be- 
yond their  absolute  value,  he  thought  it  advisable 
to  take  notTce  of  more  obscure  names,  and  pf 
smaller  publications;  than  could  with  propriety 
have  been  mentioned  in  countries  of  a  more  mature 
literary  character.  Perhaps,  however,  in  his  zeal 
to  collect  every  thing  he  could  find  on  this  subr 
ject,  he  ha$  Sometimes  ^descended  top  low. 

Should  any  reader  be  offended  by  the  language 
of  panegyric  which  is  frequently  bestowed  on  the 
intellectual  and  scientific  endowments  of  some 
distinguished  abettors  of  heresy  or  of  infidelity, 
he  is  entreated  to  remember  that  justice  is  due  to 
all  men.  A  man  who  is  a  bad  Christian  may  be 
a  very  excellent  mathematician,  astronomer,  or 
chemist;  and  one  who  denies  and  blasphemes  the 
Saviour  may  write  profoundly  and  instructively 
on  some  branches  of  science  highly  interesting  tp 
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mankind.  It  is  proper  to  commiserate  the  mistakes 
of  such  persons,  to  abhor  their  blasphemy,  and  to 
warn  men  against  their  fatal  delusions;  but  it  is 
surely  difficult  to  see  either  the  justice  or  utility  of 
withholding  from  them  that  praise  of  genius  or 
of  learning  to  which  they  are  tairly  entitled. 

It  will  probably  be  remarked,  by  the  intelligent 
reader,  that  a  due  proportion  between  the  parts 
of  this  work,  according  to  the  relative  importance 
and  extent  of  each  subject,  is  not  always  preserv- 
ed. Had  the  manuscript  been  completed  before 
any  part  of  it  was  sent  to  the  press,  faults  of  this 
kind  would,  no  doubt,  have  been,  in  some  de- 
gree, avoided;  but  the  truth  is,  that  the  first 
pages  of  the  manuscript  were  put  into  the  hands 
of  the  printer  before  a  single  chapter  of  the  work 
had  been  fully  written;  and  each  successive  sheet 
was  prepared,  from  the  materials  previously  col- 
lected, at  the  call  of  the  printer,  and  amidst 
the  hurry  of  incessant  professional  labours.  It 
is  scarcely  necessary  to  add,  that  this  race  with 
the  press  frequently  rendered  impossible  that  labo- 
rious investigation,  and  that  careful  correction 
which  were  nighly  desirable:  nor  could  the  au- 
thor excuse  himself  for  conduct  so  manifestly  in- 
discreet, had  he  duly  considered  beforehand  the 
nature  and  magnitude  of  the  engagement.  But 
it  must  be  acknowledged,  that  as  he  entered  on 
the  work  without  duly  appreciating  the,  arduous- 
ness  of  his  undertaking,  so  every  step  in  the  pur- 
suit convinced  him  more  and  more  of  its  extent 
and  difficulty;  that  in  the  prosecution  of  his  task 
he  wished  an  hundred  times  he  had  never  under- 
taken it;  and  that  now  it  is  brought  to  a  close, 
few  readers  can  be  more  sensible  than  he  is  him- 
self of  its  numerous  and  great  defects. 
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It  will  be  observed,  that  three  parts  of  the  ori- 
ginal plan  yet  remain  to  be  executed.  Whether 
the  execution  of  the  whole  will  be  attempted  de- 
pends, in  some  measure,  on  the  reception  which 
shall  be  given  to  this  First  Part,  The  author  is 
particularly  desirous  of  completing  the  fourth 
and  last  division  y  viz.  that  which  relates  to  the 
Literature,  Science,  Revolutions,  and  principal 
Events  of  the  Christian  Church  during  the  last 
age;  and  even  if  he  should  be  compelled  to  aban- 
don the  two  intermediate  divisions,  he  cherishes 
the  hope  of  being  able,  if  his  life  should  be 
^>ared,  to  lay  something  before  the  public  on  this 
favourite  subject. 

The  reader  is  particularly  requested  not  to  over^ 
look  the  Additional  Notes.  They  will  be  found 
to  supply  some  of  the  deficiencies,  and  to  correct 
some  of  the  errors  with  which  the  body  of  the 
work  abounds.  About  an  eighth  or  tenth  part  of 
these  notes  are  derived  from  the  remarks  of  friends. 
It  was  at  first  intended  to  make  a  particular  ac- 
knowledgment to  every  individual  who  had  fur- 
nished any  thing  of  this  kind;  but,  for  cogent 
reasons,  a  general  acknowledgment  was  afterwards 
thought  preferable. 
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INTRODUCTION. 

JL  HE  oldest  historian  in  the  world,  and  the 
only  one  in  whose  information  and  faithfulness  we 
can  place  unlimited  confidence,  tells  us,  that,  in 
the  beginning,  when  God  created  the  heavens 
and  the  earth,  he  said — Let  there  be  lights  in  the 
firmament  of  the  heaven^  to  divide  the  day  from  the 
night ;  and  let  tliem  be  for  si^ns^  and  for  seasons, 
and  for  daySy  and  for  years.  W  ithout  recurring  to 
the  regular  motions  of  these  celestial  orbs,  time 
would  pass  unnoticed  and  unmeasured.  Its  flight, 
in  itself,  is  not  an  object  of  sense;  we  neither  see 
nor  hear  it.  But  by  observing  the  diurnal  revolu- 
tions of  the  heavenly  bodies,  we  acquire  the  concep- 
tion of  days;  by  dividing  these  days,  we  form  hours 
and  minutes;  and,  by  multiplying  them,  we  gain 
the  ideas  of  months,  years,  and  ages.  Like  all 
the  rest  of  the  works  and  ways  of  God,  these 
means  of  marking  the  progress  of  time,  and  as- 
certaining its  portions,  are  adapted  to  promote 
both  physical  and  moral  advantage.    To  the  phi- 
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losopher  they  furnish  inestimable  rules  and  prirr- 
ciples  of  calculation ;  to  the  man  of  business  they 
present  measures  and  stimulants  to  industry;  and, 
above  all,  to  the  christian  they  offer  continual  me- 
morials of  the  end  of  life,  and  unceasing  excite- 
ments to  moral  dispatch. 

Hence  the.close  of  one  year,  and  the  commence- 
ment of  another,  are  generally  marked  by  mutual 
congratulations,  by  a  peculiar  train  of  reflections, 
by  new  plans  and  undertakings,  and  by  charac- 
teristic changes  in  domestic,  social,  and  political 
affairs.  It  is  a  period  which  interests  the  feelings, 
and  constitutes  a  prominent  point  in  the  life  of 
almost  every  man. 

But,  on  reaching  the  termination  of  an  active 
and  eventful  century,  and  entering  upon  a  new 
one,  the  emotions  of  the  reflecting  mind  are  still 
more  strong,  and  the  impressions  made  more  va- 
rious and  interesting.  This  is  a  transition  which 
few  individuals  at  present  on  earth  have  before  wit- 
nessed, and  which  few  now  living  will  ever  again 
behold.  At  such  a  period  it  is  natural,  and  it  is 
useful,  to  pause;  to  review  the  extensive  scene;  to 
estimate  what  has  been  done ;  to  inquire  whether 
we  have  grown  wiser  and  better,  or  the  reverse; 
and  to  derive  those  lessons  of  wisdom  from  the 
whole,  which  rational  beings  ought  ever  to  draw 
fjrom  experience. — ^While  the  student  of  chronology 
is  disputing  about  the  time  when  the  old  century 
terminated,  and  the  new  one  began ;''  and  while 

a  It  would  be  neither  comrenient  nor  lettonable  to  attempt,  in  this  j^cct 
»  discuMion  of  the  quettion,  when  the  nineteenth  century  commenced. 
Tlie  author  takes  for  granted,  that  it  commenced  on  the  first  day  of  Ja- 
nuary, zSoz.  In  this  opinion  he  is  supported  by  the  decision  of  many  of 
those  who  are  beft  qualified  to  judge  on  the  subject.  Dc  La  land  a,  the 
great  French  aftronomer,  tells  us  that  the  same  question  was  discussed  with 
great  warmth  at  the  cloie  of  the  seventeenth  century,  and  that  many  pam- 
phlets were  written  with  a  view  to  settle  it,  of  several  of  which  he  is  pot- 
•esied.  He  decides,  without  hesitation,  that  the  century  commenced  on 
the  day  abotc-mentiosed^i— «^«r  DeLuiandi^s  Hhtmry  of  Aitr^tumj  fir  i^99* 
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the  astronomer  sees  nothing  in  this  period  but  the 
completion  of  a  certain  number  or  planetary  re- 
volutions, and  the  commencement  or  another  se- 
ries, the  man  of  true  wisdom  is  employed  in  at- 
tending to  other  objects,  and  in  pursuing  different 
inquiries. — ^Rich  were  the  stores  of  instruction, 
and  great  the  improvement,  which  an  ancient  king 
received  from  returning y  qfter  a  long  course  of  ac- 
iiony  and  looking  upon  all  the  works  which  his  hands 
had  wrought y  and  the  labour  which  he  had  labouj'ed 
to  do.  It  was  upon  this  calm  retracing  of  his 
steps,  that  he  discovered,  more  fully  than  ever  be- 
fore, wherein  he  had  been  profitably  employed; 
and  in  what  respects  his  tmwearied  exertions  had 
been  but  vanity  and  vexation  of  spirit. 

Standing,  therefore,  as  we  do,  upon  the  threshold 
of  a  NEW  cENTtTRY,  it  may  prove  both  amusing 
and  instructive  to  take  a  hasty  retrospect  of  that 
to  which  we  have  just  bidden  adieu.  In  this  re- 
trospect, the  scene  which  lies  before  us  is  large 
and  various.  On  whatever  part  we  cast  the  eye, 
important  objects,  and  interesting  lessons,  present 
themselves  to  view.  Out  of  these  it  will  only  be 
possible  to  select  a  few  of  the  most  conspicuous 
and  striking,  and  to  display  each  with  the  utmost 
brevity. 

He  who  attempts  to  take  a  view,  even  the  most 
superficial,  of  human  nature,  and  of  human  affairs, 
within  any  given  period,  will  soon  find  that  the 
object  which  he  undertakes  to  survey,  is  coriiplex 
and  multiform.  Man,  always  variable,  and  neveV 
consistent,  imparts  this  character  to  every  thing 
that  he  touches.  To  give  the  history  of  a  single 
mind  for  a  single  day;  to  mark  with  justice  its 
revolutions,  its  progress,  its  acquirements,  and  it^ 
retrocessions;  to  form  an  estimate  of  the  good,  or 
of  the  evil,  which,  ^thin  this  time,  it  may  have 
produced;  and  to  trace,  in  accurate  lines,  wherein 
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its  character  on  that  day  differed  from  its  character 
on  the  preceding,  is  a  task  which  can  appear  easy 
only  to  ignorance  and  inexperience.  And  in  pro- 
portion as  the  number  of  minds  to  be  contemplated 
increases,  or  the  length  of  the  time  in  question  is 
extended,  the  difficulties  of  the  undertaking  mul- 
tiply, and  it  becomes,  in  every  respect,  more  ar- 
duous. How  numerous  the  difficulties,  then,  of 
estimating  the  operations  and  the  progress  of  the 
human  race  for  an  hundred  years ! 

Another  source  of  doubt  and  mistake  also  arises 
here,  besides  that  which  is  occasioned  by  the  com-^ 
plexness  and  confusion  of  the  scene.  Who  can 
distinguish  between  revolution  and  improvement  in 
human  affairs?  Who  can  undertake  to  say  in  what 
cases  they  are  synonymous  terms,  and  when  they  are 
directly  opposite?  If  every  change  were  to  be  con- 
sidered an  advantage,  it  would  follow,  of  course, 
that  the  strides  of  civilized  man,  in  every  species 
of  improvement,  during  the  last  century,  have 
been  prodigious.  But,  alas !  this  principle  cannot 
be  admitted  by  the  cautious  inquirer,  or  the  friend 
of  human  happiness.  The  passion  for  novelty  and 
change,  so  universal  and  unceasing,  has  doubtless; 
oftentimes  indulged  itself  at  the  expense  of  real 
good,  and  substantial  enjoyment. 

A  wise  man,  and  an  mspired  writer,  has  told 
us,  that  there  is  no  new  thing  under  the  sun.  1$ 
there  any  thing  whereof  it  may  be  said,  See,  this  is 
netv  ?  It  hath  been  already  of  old  time,  which  zvas 
before  us. — ^This  passage,  like  many  others  of  a 
similar  kind,  is  doubtless  not  to  be  mterpreted  as 
declaring  literally,  that  there  never  have  been,  nor 
ever  can  be,  any  schemes,  events,  or  discoveries 
entitled  to  the  appellation  of  nezvj  but  as  teaching 
us,  in  a  strong  and  figurative  manner,  that  the  pro- 
jects and  improvements  of  human  genius  are 
frequently  sinking  into  forgetfulnesSj  and  rising 
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again ;  that  old  systems  are  daily  revived,  clothed 
in  new  dresses,  decorated  with  new  names,  and 
palmed  on  the  world  as  creatures  of  modern  birth ; 
and  that  very  few  of  the  boasted  efforts  of  genius^ 
either  in  Solomon's  days,  or  at  any  subsequent 
period,  could  be  called  entirely  original.  The 
smallest  acquaintance  with  history  is  sufficient  to 
convince  any  one  that  this  is  a  just  representation. 
That  there  are  some  things  peculiar  to  certain 
periods  and  countries,  will  not  be  disputed ;  but 
that  these  are  fewer  in  number,  and  the  peculiarity 
much  smaller  in  degree,  than  transient  observers 
imagine,  is  certainly  also  true.  Hence  arises  a 
fiirther  difficulty  in  deciding  wherein  one  age  dif- 
fers from  another.  History  is  not  an  instructress 
sufficiently  minute  and  patient  to  enable  us  always 
to  judge  promptly  and  accurately  on  this  subject. 

"  It  affi^rds  some  astonishment,"  says  a  late 
writer,  "  and  much  curious  speculation,  to  the  re- 
flecting mind,  that,  probably,  not  a  system  of 
philosophy  exists  among  the  modems,  which  had 
not  its  foundation  laid  upon  some  one  opinion  or 
•*  another  of  the  ancient  theorists,  and  the  outlines 
•*  of  which  may  not  be  found  in  such  of  their  writ- 
**  ings  as  have  come  down  to  our  time.  Even  the 
**  Newtonian  doctrine  of  gravitation  was  not  un- 
known to  Lucretius;  for  that  poet,  in  his  first 
book,  attempts  to  refute  the  idea  that  the  uni- 
verse had  a  centre,  to  which  all  things  tend  by 
•*  their  natural  gravity.  That  the  central  point 
^*  had  the  strongest  power  of  attraction  was  equally 
**  an  hypothesis  of  Sir  Isaac  Newton  and  the  an- 
"  cicnt  stoics.*"*  The  ingenious  writer  might  have 
extended  his  remark  much  further,  and  have  gone 
into  a  very  amusing  detail  on  this  subject.  Some 
facts,  tending  to  confirm  his  position,  will  appear  in 

k  Dkake*!  Utcraaj  Hours,  toL  L  p.  is,  13. 
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•the  following  pages/    Let  us  beware,  however; 
of  carrying  trie  principle  beyond  due  bounds. 

A  difficulty  also  arises,  in  attempting  to  make 
the  proposed  estimate,  from  the  disposition  of 
man  to  magnify  present  objects.  It  is  an  old 
remark,  that  important  persons  and  scenes  acquire 
an  additional  magnitude  in  our  eyes  when  seen 
from  a  distance.  But  it  is  as  true  that  the  same 
error  of  intellectual  vision  occurs  daily  with  re- 
spect to  objects  seen  near  at  hand.  Men  have 
always  been  unduly  disposed  to  consider  their 
own  times  as  distinguished,  above  all  others,  by 
remarkable  events.  The  virtue  or  the  vice,  the 
knowledge  or  the  ignorance,  the  discoveries  or 
the  destructions,  which  we  personally  witness,  or 
of  which  we  have  Recently  heard,  are  apt  to  im- 
press us  more  deeply,  and  to  be  estimated  more 
nighly  in  the  history  of  man,  than  their  real  im- 
portance deserves.  Hence  nothing  is  more  com- 
mon than  to  hear  men  express  an  opinion,  that  the 
country  and  the  period  in  which  their  lot  is  cast  are 
more  awfully  degenerate^  or  more  extensively  en- 
lightened^ according  to  the  occurrence,  or  the  ob- 
ject which  happens  to  occupy  their  minds,  than 
the  world  ever  before  witnessed.  No  doubt  k 
portion  of  this  prejudice  and  partiality  cleaves  to 
every  mind,  and  must  always  interpose  an  obstacle 
in  the  way  of  him  who  would  accurately  calculate 
the  magnitude,  and  justly  exhibit  the  features  of 
recent  events. 

But,  after  making  every  allowance  for  errors  in 
calculation  which  may  arise  from  these  several 

e  Those  wiio  wish  to  see  this  subject  farther  elucidated,  may  consult  a 
▼ery  amusing  work  of  M.  Dutcns,  entitled  Origint  d*t  JDecotntertes  attri- 
$tues  aux  Modemes^  \Ste,  4tO.  published  a  number  of  years  ago.  And  aU 
though  the  Impartial  reader  will  frequently  perceive  that  the  author  rarriM 
his  determination  to  withhold  from  the  modems  the  credit  due  them,  for 
many  discoveries,  to  an  extravagant  and  ridiculous  length,  yet  the  work 
tmdoabudly  coataiaa  much  initructitc  vui  valuabk  matter. 
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sources,  it  will  probably  be  acknowledged,  that 
the  century  of  which  we  have  just  taken  leave  has 
produced  an  unusual  number  of  revolutions,  and 
at  least  some  improvements, — ^In  literature  and 

SCIENCE ^in  POLITICAL  PRINCIPLES  and  ESTABLISH* 

MENTS — ^in  the  moral  world — and  ita  the  chris- 
tian CHURCH. 

To  think  of  surveying  each  of  these  wide  fields, 
throughout  its  whole  extent;  and  especially  to 
think  of  conducting  the  survey  with  the  minute* 
ness  of  observation,  and  the  profundity  of  research 
which  would  become  a  philosophic  inquirer,  are, 
at  present,  out  of  the  question.  Had  the  writer 
temerity  enough  to  engage  in  such  a  plan,  or  the 
presumption  to  assume  so  high  a  character,  the 
variety  and  immensity  of  the  task  would  sooa 
convince  him  of  his  error.  The  most  brief  and 
rapid  sketches  only  will,  therefore,  be  attempted^ 
on  each  of  the  above  heads  of  inquiry. 
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PART  FIRST. 


bN  THE  REVOLUTIONS  AND  IMPROVEMENTS  Rt 
SCIENCE,  ARTS,  AND  LETTERS,  DURING  THE 
EIGHTEENTH  CENTURY. 

IT  16  justly  rematked  by  an  acute  modem  Writer/ 
that  the  history  of  learning  and  science  is  much 
less  uniform  than  that  of  civil  affairs;  that  the  wars^ 
negociations,  and  politics  of  one  age  more  resemble 
those  of  another,  than  the  literary  and  scientific 
taste.  He  explains  this  obvious  fact  by  observing^ 
that,  in  public  and  political  transactions,  ambition, 
honour,  malice,  revenge,  and  the  various  turbulent 
passions  of  man,  are  the  prime  movers;  and  that 
these  passions  are  not  only  the  same  in  every  age^ 
but  are  also  stubborn,  intractable,  and  by  no  means 
susceptible  of  the  same  variety  of  modification 
whicn  frequently  takes  place  in  the  literary  taste 
and  habits  of  different  times.  The  former  we  can 
scarcely  expect  any  thing  human  to  controuU  but 
the  latter  may  be  and  are  every  day  affected  by 
education,  by  example,  and  by  a  thousand  circum- 
stances which  it  would  be  difficult  to  enumerate. 

It  has  often  been  made  a  question  whether 
mankind  have  effected  any  real  progress  in  know- 
ledge, during  the  eighteenth  century.  There 
are  not  a  few  who  maintain  the  negative;  who 
contend,  that  although  this  period  has  been  abun- 
dantly productive  of  new  theories,  specious  plans, 

J  HyM£*s  Esiays,  to],  u^,  xio. 
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and  oppositions  of  science  falsely  so  called;  yet  that*' 
Kttle,  if  any  thing,  has  been  done  toward  the  cul-^ 
tivation  of  solid  learning  and  real  science,  since 
our  fathers  of  the  seventeenth  century  fell-  asleep,. 
I«  the  opinion^  and'  in  the  language  of  such,  the 
present  race  of  men  are  **  a  generation  of  triflers 
"  and  profligates,  sciolists  in  learmng,  hypocrites 
^  in  virtue,  and  formalists  in  good  breeding;  wise 
"  only  vehen  they  follow  their  predecessors,  anrf 
visionary  fools  whenever  they  attempt  to  devtate 
frony,  or  go  beyond  them>''  \f\i\i  these  cynicat 
critics  novelty  is  degeneracy;  and  every  thing 
which  bears  Ae  name  of  invention,  discovery,  or 
improvement,  is  useless,  if  not  diangerous  mnova- 
tionv  Bbt  this  indiscriminate  opposition  to  the 
elaims  of  modem  times  i«  evidently  rather  dic- 
teted  by  prejudfce  than-  by  enlightened  views  and 
impartial  observation  Though  a  change  of  cir- 
cumstances  may  produce  different  degrees  or  kinds 
ef  excellence  in-  the  eflforts  of  intellect ;  yet  the 
native  powers  of  man  are  doubtless  the  same  in 
all  ages.  It  must  be  admitted,  indeed^  that  \n. 
some  of  the  branches  of  human  knowledge  the 
last  age  has  added  nothing  to  the  attainments  of 
the  preceding  f  and  that  many  things  which  super- 
fcial  readers  consider  as  new,,  were  long  since  fami- 
liarly known,  and  as  weB  practised  as  at  the  pre- 
sent day.  In  works  of  genius,  imagination,  and 
taste,  there  seems  no  good  ground  to  represent 
the  present  generation  as  possessing  any  peculiar 
or  transcendent  excellence.  Perhaps  a  candid  in- 
quirer woufd  even  say,  that  in  tbese  respects  we 
rather  fall  below  than  rise  above  the  standards  of 
former  times,  and  for  this  feet  plausible  if  not  sa- 
tisfactory reasons  may  be  assigned.  But  stilly 
amidst  multiplied  false  theories,  and  much  pompous 
jargon,  which  have  been  too  prevalent  in  the 
world  during  the  ktst  century ;;  though  the  field  of 
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enterprise,  ia  this  department  of  human  exertion, 
lias  been  more  remarkable  for  the  number  of  la* 
1x>urers  employed  in  it,  than  for  the  success  of  their 
labours;  though  luxuriant  ibliage,  more  than  sub- 
stantial fruity  nas  abounded;  yet  much,  'witfain 
this  period,  has  ^been  done.  New  and  important 
truth  has  been  elicited:  discoveries  of  ^an  highly 
interesttag  nature  have  been  made:  -systems  m 
philosophy  have  assumed  a  more  regular,  consisl- 
'Cnt,  and  dignified  £Evrm :  and  various  departaients 
of  learning  have  %een  purged  of  the  dregs,  and 
rescued  from  the  rubbish  with  which  the  igno- 
lance  and  the  ineexperiesce  of  former  times  had  en- 
(Cumbered  them. 

At  the  close  of  the  seventeenth  century,  the 
stupendous  mind  of  Newton,  and  the  penetrating 
genius  of  LiOgke,  had  laid  their  systems  of  matter 
and  of  ndnd  before  the  world.  Like  pioneers  in 
an  arduous  siege,  they  had  many  formidable 
-obstacles  to  remove — ^many  labyrinths  to  ex- 
plore— ^and  the  power  of  numberless  enemies  to 
overcome.  But  they  accomplished  the  mighty 
enterprise.  With  cautious,  ^utiirm  and  dauntless 
step,  they  made  their  way  to  the  intrenchmentsof 
fortified  error;  they  scaled  "her  walls;  forced  her 
confident  and  blustering  champions  to  retreat;  and 
planted  the  standard  of  mi th,  where  fhe  banner  of 
flgnorance  and  of  (alshood  had  so  long  waved. 

It  cannot  be  supposed,  indeed,  that  these  great 
men  taught  nothing  hut  the  truths  and  far  less  that 
they  taught  the  whole  truth.  They  were  ^llible 
mortals.  They  were  liable  to  err.  They  did  err. 
But  their  achievements  in  the  respective  regions 
of  knowledge  which  they  explored  and  culti- 
vated, were  so  splendid,  as  to  command  the  ad- 
miration not  only  of  their  countrymen  and  con- 
temporaries, but  of  the  civilized  worlJ,  and  of 
posterity.     Besides  all  the  light  which  they  in- 
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dividually  threw  on  the  departments  of  science 
which  they  undertook  to  investigate,  each  com^ 
menced,  or  rendered  fashionable,  a  mode  of  philo-* 
sophizing  in  his  particular  sphere,  equally  new, 

frand,  and  interesting ;  and  they  may  be  said  to 
ave  laid  the  foundation  of  all  the  magnificent 
structures  which  have  been  since  erected. 

To  Newton  no  successor  has  hitherto  appeared. 
The  chair  which  he  left  has  never  since  been  filled. 
It  is  probable  no  eflfort  of  the  human  mind,  to  fear 
a  rational  and  pernianent  system  of  philosophy,  was 
ever  attended  with  such  a  degree  of  success  as  that 
which  he  made.  Certainly  no  other  system  ever  at- 
tained such  extensive  and  undisputed  empire  in  sci- 
ence. It  is  founded  on  principles  so  precise,  con- 
nected and  firm ;  it  explains,  with  such  luminous 
clearness,  most  of  the  phenomena  of  the  heavens 
which  had  been  observed  before  his  time,  as  well 
as  of  those  which  the  persevering  industry,  and 
the  more  perfect  instruments  of  later  astronomers 
have  made  known;  and  instead  of  being  under- 
mined or  discredited,  has  been  so  remarkably 
illustrated  and  confirmed  by  the  labours  of  subse- 
quent inquirers,  that  any  thing  like  eflficient  op- 
position seems  to  have  been  long  since  given  up ; 
and  the  admiring  world  appears  no  longer  to  he- 
sitate in  placinof  the  discoveries  of  this  wonderful 
genius  among  tne  most  important  that  were  ever 
made  by  man,  and  among  the  very  few  which  may 
justly  lay  claim  to  immortality. 

And  if  the  intellectual  system  of  Locke  have 
gained  a  sway,  less  general  and  potent,  than  the 
•physical  doctrines  of  his  great  contemporary;  still, 
perhaps,  his  genius  ought  to  be  considered  as  but 
little  mferior.  What  though  a  few  respectable 
metaphysicians,  since  his  day,  have  pointed  out 
gome  errors  in  his  principles,  and  suggested  some 
valuable  improvements  in  his  philosophy  of  mind  ^ 
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Th^y  were  taught  by  him  to  think  and  to  rea- 
son. They  stood  on  ground  which  his  wisdom 
and  diligence  had  gained.  As  long  as  the  human 
faculties  continue  to  be  objects  of  study,  this  illus- 
trious man  must  be  considered  one  of  the  greatest 
fathers  of  knowledge,  and  his  writings  as  rorming 
a  distinguished  sera  in  the  history  of  science. 

But  though  no  builders  in  the  temple  of  science 
may  have  arisen  to  the  same  rank  with  those  mas- 
TER  WORKMEN,  whosc  names  have  been  men- 
tioned; yet  many  distinguished  men,  within  the 
period  ot  which  we  are  speaking,  have  contributed 
their  labours  to  enlarge,  to  simplify,  to  strengthen, 
and  to  adorn  the  edifice,  with  honourable  success. 
Of  these,  time  would  fail  us  to  recount  even  the 
principal  names.  The  most  general  and  superficial 
views  only  of  their  laudable  achievements  can  be 
given. 


CHAPTER  I. 

MECHANICAL    PHILOSOPHY. 

Under  this  general  head  is  included  the 
whole  of  that  extensive  branch  of  science,  "  which 
explains  the  sensible  motions  of  the  bodies  of  the 
universe,  with  the  view  to  discover  their  causes,  to 
account  for  subordinate  phenomena,  and  to  im- 
prove art."  In  this  department  of  science,  the 
progress  of  the  last  century  has  been  astonishingly 
great.  New  fields  of  inquiry  have  been  opened; 
splendid  discoveries  have  been  made;  and  facts, 
apparently  discordant,  have  been  connected  and 
systematized,  to  an^xtent  which  does  signal  honour 
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to  human  capacity;  and  which  far  surpasses  what 
the  most  san^ine  projectors  of  former  times  had 
reason  to  anticipate.  And  the  paths  to  yet  further 
improvements  in  this  science  are  so  clearly  marked 
out,  that  nothing  seems  requisite  but  honest  in- 
dustry, patience,  and  peirsevering  attention,  to  en^ 
able  niture  adventurers  to  penetrate  into  regions  of 
knowledge,  at  present  far  removed  from  the  sight 
of  man. 

Though  the  Newtonian  Philosophy  is,  perhaps^ 
one  of  the  noblest  products  of  human  genius  ever 
given  to  the  world ;  yet  that  great  interpreter  of 
nature  was  by  no  means  firee  from  mistake,  which 
besets,  and  characterizes  all  human  labours. — ^The 
errors  in  this  system,  which  probably,  all  things 
Considered,  were  as  few  as  ever  mingled  themselves 
with  so  extensive  and  important  a  fabric,  were^ 
some  of  them,  corrected  by  his  successors;  who, 
while  they  could  distinguish  spots  in  this  luminary 
of  science,  yet  were  not  backward  to  pay  due 
homage  to  his  general  and  splendid  excellence.— 
But,  though  he  had  many  philosophical  adver- 
saries, who  called  in  question  his  right  to  the  honour 
of  certain  discoveries,  and  who  opposed  particular 
doctrines,  there  were  few  who  ventured  to  de- 
clare war  against  the  leading  principles  of  his  sys- 
tem. This  however  was  done  by  some,  respecta- 
ble both  for  their  learning  and  talents. 

Among  these,  perhaps  none  are  more  worthy 
of  notice  than  the  celebrated  John  Hutchinson, 
of  Great-Britain,  and  his  followers,  who  occupy 
a  considerable  space  in  the  scientific  history  of 
the  eighteenth  century.  Mr.  Hutchinson,  dissa* 
tisfied  with  the  prevafcnce  of  Newton's  opinions, 
and,  perhaps,  feeling  some  envy  at  his  extended 
&me,  undertook  to  disprove  the  doctrhies  dis- 
played in  his  Principia,  as  opposed  to  revelation, 
and>  of  consequence,  &lse«    To  effect  this,  he 


€€ 
€C 

€€ 
€( 
€( 
€i 
€€ 


>6  Mechanical  Philosophy. 

*^  cond  time;  and  so  on.  The  solid  atoms  are  ol 
"  different  sizes  and  figures;  so  that,  when  one 
portion  of  them  congeals,  or  forms  into  grainSji 
"  there  are  pores  among  them  large  enouajh  to 
**  permit  ^  atoms  of  a  smaller  size  to  pass  freely 
"  through.  The  condition  of  the  matter  of  the 
heavens,  under  the  action  of  fire  at  the  sun,  was 
*'  chamahi  the  streams  of  light  from  the  sun,  moon 
and  stars,  were  ashler oth;  and  the  grains  of  air 
returning  from  the  circumference  of  the  heavens 
"  to  the  sim;  was  baalim.  Concrete  matter,  how- 
*^  ever,  is  often  so  constituted  as  not  to  be  perme- 
able very  easily,  but  to  resist.  The  several  sorts 
of  atoms  composing  the  fluid  matter  which  oc- 
"  cupies  immeasurable  space,  are  the  moving 
^'  powers  by  which  God  acts  upon  and  regulates 
'*  the  machmery  of  the  universe.  The  more  com- 
^  pact  or  unyielding  modifications  of  it  constitute 
**  the  great  orbs,  or  machines,  to  be  urged  along 
"  by  tneir  impulse.  The  latter  are  the  cliariots, 
**  Bp4  the  former  the  drivers.  When,  therefore^ 
**  light,  impelled  by  the  sun,  strikes  the  side  of 
"  such  a  body  as  the  earth  we  inhabit,  it  excites 
"  heat  in  that  part,  and  the  spirit,  or  air,  being 
"  rarefied,  or  made  to  recede  thereby,  motion  is 
**  communicated  to  the  whole  orb.  The  motion 
thus  begun,  is  promoted  and  continued  by  the 
vast  and  incessant  pressure  of  the  darky  cold 
and  dense  matter  on  the  opposite  side.  And 
thus  the  globe  being  started  by  the  lessening  of 
pressure  on  one  side,  and  the  augmentation  of  it 
**  on  the  other,  its  diurnal  and  annual  revolutions 
**  were  soon  impressed  upon  it  by  a  little  variation 
*'  of  the  forces.  The  like  reasoning  he  applied  to 
**  the  moon,  and  to  all  the  other  planets  and  their 
^*  satellites.  By  the  operation  ot  liffht,  thus  sent 
"  out  from  the  sun,  and  acting  upon  the  other  fluid 
'^  matter  of  the  heavens^  and  upon  the  celestial  • 


cc 

€€ 
€C 

i 

€€ 

« 

€€ 
€€ 
C< 


t 

€C 
CC 
€C 
€€ 
€( 
€C 
€C 


JHeckamcdl  Philosophy.  if 

•^  orbs,  they  become  enlightened,  waritied  6r  irf» 
/*  flamed :  spirit,  or  air;  pushed  in  with  irresisti>- 
*'  ble  compression ;  and  Motion,  rotation  and  pn>- 
•**  gression  were  acbounted  for,  without  having 
^^  recourse  to  such  miserable  term^  a3  projection^ 
**  gravitation,  or  attraction/" 

These  wild  and  fancifiil  opinions  attracted  much 
Attention  in  Great-Britain^  and  were  embraced  hj 
some  learned  and  respectable  men ;  especially  by 
those  who  entertained  the  groundless  fear  that  New- 
ton's system  of  philosophy  was  hostile  to  revelation* 
Among  these  the  celeorated  Parkhurst,  Bishop 
HoRNE,  and  the  Rev.  Mr.  Jones,  of  Nayland,  were; 
perhaps,  the  most  able  &nd  distingmshed.— Bat 
notwithstanding  the  weight  of  a  few  names;  which 
appeared  on  the  side  6f  tnis  hypothesis,  before  the 
close  of  the  eighteenth  century,  it  had  lost  a  larg^ 
portion  of  its  advocates ;  and  both  the  admiration 
and  the  knowledge  of  Hutchinson's  Voluminouii 
writings  had  nearly  disappeared. 

Another  oppopent  of  the  Newtoriiaii  sjrstem  was 
GoDFRED  William  Leibnitz;  a  philosopher  of 
Leipsic^  in  Germany,  whose  celebrated  theoiy  de- 
mands our  notice.  He  taught  that  the  whole  uni- 
verse is  made  up  of  monads^  that  is^'  simple  sul>- 
stances  without  parts  or  figure,  each  of  which  is,  by 

« 

#  After  rttmining,  with  cootldmkle  care,  Hutcjun |oif'i  Works,  ia 
l«  ^rok.  8vo.  print^  in  174S,  I  did  not  dare  to  nndertake  the  trdaoni 
talk  of  eihihitmg  the  opiiiioQt  kittered  throtigfa  ioi  erudite  hut  olwmre 
fMfcs,  in  a  iboh  camv^m,  and  io  mj  omu  Jingoa^  I  hare  therefore  takes 
the  ahoYe  abftract  mmi  the .  Mediusl  RepMttory,  toL  >▼•]>•  ^Si,  aSi. 
^Thoae  who  Hr'uh  to  obtain  a  ttfthfer  Knowledge  of  the  pecumr  dotlobs  bt 
Chii  angular  fban,  without  the  troohk  of  wading  through  his  dull  and  tth 
diout  volumes,  will  find  a  tolerably  distinct  and  comprehensiye  account  df 
them,  in  i6r  Stdi*  •ftht  RepM'u  •/  L*tt*rs,  &c.  Tol.  ▼.  f&r  the  year  1736 
—And  io  a  work  entitled,  *n»mg6ss  tuterMimg  Jfiligim,  &c.  printed  ait 
Kdinburgh,  1743.  It  U  curious  to  observe,  that  while  the  Hmtcbuumiaiu 
to  liberally  censure  the  followers  of  Kewton  for  giving  £00  much  aethntjf 
fo  mmtur^  they  fall  into  the  same  ettor  (as  they  caU  it)  in  an  equal  dmtiL 
fiat,  in  truth,  if  NrwTOM*p  idea  ^  attractive  fnoer  be  examipcd,  it  wul  be 
lound  only  another  mode  of  expression  for  a  fontimmal  Divitu  agenty^  exerted 
'WKwwi^  Is  a  ttriaut  (&t9%  * 
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the  Creator,  in  (he  beginning  of  its  exist ende,  eff-^ 
dowed  with  <:ertain  active  and  perceptive  powers^ 
sufficient  to  produce  alllbe  changes  wnich  it  under- 
goes,  from  the  beginning  to  eternity;  which 
changes,  though  they  may  seem  to  us  to  be  the  ef- 
fects of  causes  operating  from  without,  are  only 
the  gradual  and  successive  evolutions  of  the  monads 
t)wn  internal  powers,  which  would  have  produced 
the  same  motKm&  and  changes,  although  there  had 
been  no  other  being  in  the  universe.  He  supposed^ 
farther,  that  the  universe  is  completely  filled  with 
monads,  without  any  chasm  or  void,  and  thereby 
every  body  acts  upon  every  other  body^  according 
to  its  vicinity  or  distance,  and  is  mutually  reacted 
upon  by  every  other  body;  hence  he  considered 
every  monad  as  a  kind  of  living  mirror,,  which  re- 
jects the  whole  universe,  according  to  its  point  of 
view,  and  represents  the  whole  more  or  less  dis- 
tinctly. The  adoption  of  this  visionary  system 
fcd  Leibnitz  to  oppose,  with  considerable  warmth, 
several  of  the  leading  doctrines  of  Newton,  and 
especially  his  great  principle  of  gravitation.  The 
hostility  of  the  German  philosopher  toward  the 
illustrious  l^iton,  was  particularly  displayed  in  kis 
controversy  with  the  learned  and  acute  Dr.  Samuel 
Clarke.  The  p^ers  which  gave  rise  to  this  con- 
troversy, together  with  the  various  answers,  re- 
plies, and  rejoinders  which  took  place  in  the  course 
of  it,  were  transmitted  from  the  one  party  to  the 
other^  through  the  hands  of  Queen  Caroline, 
consort  of  George  I.  and  the  patron  and  corres- 
pondent of  Leibnitz.  They  were  afterwards  pub- 
lished, and  hold  an  important  place  in  the  philoso- 
phical history  of  the  age. 

Soon  after  the  theory  of  monads  was  published. 
Christian  Wolfe,  a  philosopher  ot  Breslau^ 
formed,  on  the  foundation  of  this  theory,  a  new 
system  of  Cosmology y  digested  and  demonstrated 
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in  a  mathematical  method.  He  was  one  of  the 
most  voluminous  writers  in  philosophy  which 
the  century  afforded,  and  is  considered  as  the 
great  interpreter  and  advocate  of  the  Leibiiitziaa 
system. 

-  Another  theory  of  matter,  which  distinguished 
the  eighteenth  century,  was  that  of  Father  Bosco- 
vicH,  a  learned  Jesuit  of  Italy .^ — ^Nbwton  paid 
little  attention  to  the  individual  atoms  of  wnich 
matter  is  composed.  The  attraction  and  repulsion, 
of  which  he  spoke,  appear  to  refer  chiefly  to  the 
laws  of  motion  of  the  iWger  bodies  which  we  be- 
hold. He  expressed  a  suspicion,  indeed,,  that 
As  the  great  movements  of  the  solar  svstem  are 
regulated  by  universal  gravitation;  so  the  mutual 
'*  actions  of  the  particles  of  matter  are  produced 
"'  and  regulated  by  tendencies  of  a  sinidar  kind, 
equally,  but  not  more  inexplicable;  and  the 
pnnciples  of  which  are  to  be  discovered  by  as 
"  careful  an  attention  to  the  phenomena,  and  by 
'*  the  same  patient  thinking  which  he  had  emr 
'*  ployed  on  tne  planetary  motions."  But  he  seems 
to  have  willingly  yielded  to  some  able  and  diligent 
inquirer  who  should  come  after  him,  both  the  la- 
bour ^nd  the  honour  of  exploring  this  extensive 
field  of  speculation. 

Such  an  inquirer  was  the  illustrious  Boscovich,  a 
man  equally  distinguished  for  the  purity  of  his  moral 
and  religious  character,  the  depth  of  his  erudition, 
and  the  native  vigour  and  acuteness  of  his  mind. 
A  few  years  after  the  deajth  of  the  great  British  phi- 
losopher, he  published  a  new  tlieory  of  matter.  In 
this  theory,  the  whole  mass  of  which  the  bodies  of 
the  universe  are  composed,  is  supposed  to  consist 
of  an  exceeding  great,  yet  finite,  number  of  sim- 
ple, indivisible,  inextended  atoms  These  atoms 
iwc  endued  by  the  Creator  with  repulsive  and  at" 
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tractive  forces,  which  vary  according  to  the  disa 
tance.     At  very  small  distances  the  particles  of 
matter  repel  each  other;  and  this  repulsive  force 
increases  beyond  all  limits,  as  the  distances  are 
diminished ;  and  will,  consequently,  forever  prevent 
actual  contact.     When  the  particles  of  matter  are 
removed  to  sensible  distances,  the  repulsive  is  ex-* 
changed  for  an  attractive  force,  which  decreases 
in  an  inverse  ratio  with  the  squares  of  the  distances, 
and  extends  beyond  the  sphere  of  the  most  remote 
comets.     Besides  these  repulsive  and  attractive 
forces,  the  particles  of  matter  have  that  vis  inert itt 
which  is  admitted  by  almost  all  modem  philoso- 
phers.   These  atoms,  endued  with   these  forces^ 
and  properties,  form  the  basis  of  this  celebrated 
system— <a  system  unquestionably  among  the  most 
remarkable  that  have  been  proposed  to  the  world 
in   modem   times,    and  wnich   leads  to  conse- 
quences in  a  very  high  degree  interesting.    This 
system  has  been,  in  substance,  adopted  by  many 
of  the  learned  in  various  parts  of  Europe;  and 
is   supposed,  by   those  who  embrace  it,  to  af- 
ford a  very  satisfactory  solution  of  many  difHcul-r 
ties  to  which  former  theories  evidently  gave  rise ; 
to  explain  most  happily  the  various  phenomena  of 
matter  to  which  its  principles  extend;  and  to  re-j 
ceive  confirmation  by  the  experiments  and  disco- 
veries of  every  day.     If  we  may  rely  on  the  doc- 
trines of  the  ingenious  Italian,  the  stumbling  blocks 
of  the  ififinite  divisibility  and  impefietrability  of 
matter  will  be  taken  out  of  the  way ;  many  of  the 
most  fruitful  sources  of  perplexity  and  dispute  re- 
specting extension,  elasticity,  &c.  will  be  cut  oflF; 
a  large  portion  of  the  difficulties  attending  the  of- 
Unities,  attractions  and  combinations  in  chemical 
philosophy,  hereafter  to  be  noticed,  will  diminish^, 
if  qot  disappear;  and  the  path  to  »  just  under? 


Mechanical  Philosophy^  21 

standing  of  all  the  physical  sciences  will  foe  simv 
pliiied  and  smoothed  to  a  most  pleasing  degree/ 

But  besides  these  new  theories,  and  ingenious 
discussions,  respecting  the  general  principles  and 
properties  of  matter,  almost  all  the  particular  de* 
partments  of  mechanical  philosophy  have  been 
investigated  with  great  diligence  and  success^ 
ihrougnout  the  whole  of  tjie  peripd  under  const? 
deration. 

ELECTRICITY. 

Concerning  Electricity,  that  powerful  and  stil! 
mysterious  agent,  the  philosophers  of  the  last 
age  have  made  splendid  discoveries.  At  the  be* 
ginning  of  the  eighteenth  century,  this  branch  of 
science  could  hardly  be  said  to  have  a  place  in 
systems  of  philosophy.  Its  phenomena  had  been 
so  little  the  subject  of  experiment,  and  its  laws  had 
been  so  little  comprehended  or  methodized,  that 
scarcely  any  thing  which  deserves  the  name  of 
theory,  on  the  subject,  was  then  presented  to  the 
world.  It  is  true,  a  number  of  facts  were  then 
known,  and  some  experiments  had  been  made,  in 
order  to  elucidate  this  dark  recess  of  science.  But 
they  were  known,  for  the  most  part,  only  as  in- 
sulated facts,  without  any  correct  idea  of  the  rela- 
tion su  )sisting  between  them,  or  of  the  general 
principles  upon  which  they  depended.  The  prin- 
cipal of  these  facts  had  been  brought  to  light  by  Dr. 
Gilbert,  Mr.  Boyle,  and  Sir  Isaac  Newtoh; 

/  The  aodior  hat  nerer  yet  been  able  to  procure  a  copy  of  the  7%€orif 
PiiUsofbm  Nmtmralh  of  BoscovicB,  pobUihed  in  1758;  but  a  very  satra* 
factory  abstract  of  the  work  is  %v9tn  in  the  Supplement  to  the  EnejeUpttdim^ 
lately  pvbliihed  by  Mr.  Dobson.  The  system  is,  in  some  of  iu  parts,  sp 
intricate,  and  throaghout  so  involved  in  mathematical  calculation,  that  a 
more  luU  account  oJF  it  could  not  be  given  in  the  present  sketch.  It  b 
fhargcd,  by  some,  with  having  an  ai^ri>/r^a/ foundation  and  tendency.  Of 
the  ground  of  this  charge  too  little  u  known  by  the  writer  to  attempt  a 
"  "it. 
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but  they  continued  to  lie  in  uncertainty  and  coa« 
fusion,  until  1709,  when  Mr.  Hawksbee,  an  Engr 
lish  gentleman,  wrote  on  the  subject,  and  distin- 
guished himsejf  by  the  experiments  and  discove* 
ries  which  he  announced.  He  first  took  notice  of 
the  great  electric  powers  of  glasSy  together  with 
^  variety  of  phenomena  relating  to  electrical  at- 
traction and  repulsion;  insomucn  that  his  writings 
and  experiments  form  a  grand  aera  in  this  branch 
of  knowledge.  From  the  time  of  Mr.  Hawksbee's 
publication,  near  twenty  years  elapsed  before  any 
farther  discoveries  or  improvements  were  sug- 
gested. 

In  1729,  the  fundamental  distinction  between 
conductors  and  non-conductors  was  first  ascertained 
by  Stephen  Gray,  a  British  philosopher,  who 
Jiad  for  some  time  before  amused  himself  with 
electrical  experiments,  and  who  was  now  acci- 
dentally led  to  thie  discovery  of  this  important  priur 
ciple.  Soon  afterwards  }A.  Du  Fay,  member  of 
the  Academy  of  Sciences  at  Paris,  in  repeating  Mr, 
Gray's  experiments,  unexpectedly  perceived,  for 
the  first  time,  that  difference  in  the  attractive 
powers  of  diflferent  bodies,  which  he  supposed  to 
arise  from  two  diflferent  species  of  electric  fluids, 
and  which  he  denominated  the  vitreous  and  rest- 
nous  electricities.  The  drawing  a  spark  from  the 
living  body  was  also  first  observed  by  thisrgentle- 
man,  and  his  companion,  the  Abbe  Nollet.  The 
next  person  who  distinguished  himself  in  this  part 
of  science  was  Dr.  Desaguliers,  who,  though  he 
added  but  little  to  the  knowledge  before  possessed, 
yet  made  some  valuable  experiments,  ana  invented 
some  technical  terms,  such  ?iS  conductor ,  electric  per 
se,  8(c.  which  have  proved  highly  convenient,  and 
are  still  in  use.  About  1742  electricity  began  to 
excite  attention,  and  became  the  subject  ofmoch 
inquiry  in  Germany.     Professor  Boze,  of  ^Vittenu 
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biirgh,  and  professor  Winckler,  of  Leipsic,  in- 
vented several  improvements  in  the  apparatus  for 
conducting  experiments.     Dr.  Ludolf,  of  Berlin^ 
first  succeeded  in  setting  fire  to  inflamnfable  sub- 
stances, by  the  electric  fluid;  and  Mr.  Waitz, 
Mr.  Allamand,  and  others  madef  some  nevS^  ob- 
servationsy  though  chiefly  of  the  smaller  kind.    To 
the  experiments  in  Germany  succeeded  those  of 
Dr.  Watson,  in  Great-Britain^    He  fiirst  ascer- 
tained that  the  friction  of  an  electric  did  ncft  produce f 
but  only  collected  the  mysterious  matter  which 
wrought  such  powerful  effects;  and  also  made  a 
number  of  other  interesting  additions  to  the  know-' 
ledge  before  existing  on  the  subject.    The  year 
1745  was  distin^ished  by  a  discovery  still  more 
remarkable  and  important  than  any  that  preceded 
it;  viz.  the  method  of  giving  a  shock,   by  accu- 
mulating the  electric  flilid  in  a  jar,  and  discharging; 
it  by  means  of  a  conductor.    This  discovery  was 
made  bv  Mr.  Von  Kleist,  dean  of  the  Cathedral 
in  Camm;  and  the  next  year  the  experiment  being 
repeated,  in  a  different  manner,  and  with  better 
success,  by  Mr.  Cun^us,  of  Leyden,  the  jar  so 
filled  became  generally  known  by  the  name  of  the 
Leyden  Phial^  which  it  has  retained  to  the  present 
day.     Soon  afterwards,  Mr.  Gralath,  a  German, 
first  contrived  to  increase  the  shock  by  charging 
several  phials  at  the  same  time,  and  making  what 
is  now  called  a  battery. 

About  the  same  time  experiments  began  to  be 
made  of  the  eflfects  produced  by  electricity  on 
animal  bodies.  In  these  inquiries  the  Abbe 
NoLLET  greatly  distinguished  himself.  He  pur- 
sued his  investigations  with  singular  ingenuity,  la- 
bour, and  expense;  and  opened  a  new  and  noble 
field  of  electrical  discoveries.  The  application  of 
electricity  to  ^oWwigyegetables  was  first  made  by 
Mr.  Maimbray,  of  Edinburgh,  who  found  that. 
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in  certain  cases,  it  expedited  the  progress  of  vege* 
tation.  :  In  these  expetiments  he  was  followed  by 
the  Abbe  Nollet,  M.  Jallabert,  of  Geneva^ 
Mr.  BozE,  before  mentioned,  and  a  number  of 
others  6n  the  continent  of  Europe^  who  all  drew 
ihe  same  conclusions. 

In  the  midst  of  the  general  attention^  and  the 
deep  interest  which  this  subject  now  began  to  ex- 
cite, throughout  the  philosophic  world,  Dr.  Frank- 
lin, in  1752,  after  naving  been  foif  some  time  en^ 
gaged  in  making  new  and  mteresting  experiments^ 
iscovered  the  identity  of  the  electric Jluia  and  lights 
nins;'  a  discovery  of  the  greatest  practical  utility; 
and,  perhapsy  the  only  one  in  the  science  under 
consideration,  which  was  the  result  of  preconceived 
opinion,  and  ofexperiments  instituted  with  an  ex^ 
press  view  to  ascertain  the  truth.  Dr.  Franklin's 
adeas  wefe  6oon  afterwards  confirmed  by  Messrs. 
Dalibard  and  Delor,  of  France;  who  had  come 
to  a  similar  conclusion  before  they  were  informed 
pf  what  had  been  done  on  this  side  the  Atlantic. 
The  same  illustrious  American  also  first  discovered, 
in  conjunction  with  his  friend  Mr.  Thomas  Hop- 
KINSON,  the  peculiar  power  of  pointed  bodies,  to 
draw  off  the  electrical  matter,  more  effectually,  and 
at  a  greater  distance  than  others;  founded  on 
which,  was  his  ingenious  invention  for  defending 

g  There  are  persons  who  believe,  bvt  probably  without  sufficient  (outoh 
dation,  that  this  fact,  and  several  others,  relating  to^  electricity,  geoerall)' 
«o^po8ed  to  be  modem  discoveries,  were  known  to  the  ancients.  Those 
who  wish  to  see  this  opinion  ingeniously  and  learnedly  defended,  will  be 
gratified  by  a  perOsal  ol  M.  DuTtN*s  work,  before  qu6ted;  and  alto,  zh 
interesting  paper  in  the  AJrm»iri  o/tbt  Literary  and  Pbilt^ital  S^ciOJ  tf 
Matisheiter,  roliii.  by  William  Falconxr,  M.D.  F.  R.S.  To  whidk 
tsay  be  added  a  curiotis  passage  in  Sign  or  Boccalini*s  Advrrtitiments  frmm 
JFarmastws  (Cenhtty  z.  Chap.  46.)  publiihed  more  than  one  hundred  yean 
before  the  date  of  Franklin's  discovery.  For  a  reference  to  this  passage,  f 
tm  indebted  to  the  Rev.  Dr.  Nisbct,  {'resident  of  Dickinson  CoUege» 
Pennsylvania ;  a  gentleman,  whose  profotind  erudition,  embracing  the  litcf- 
fiture  and  science  of  alnroit  all  cultivated  languages,  ia' well  known  t* 
the  pubUc ;  and  with  whose  friendship  I  consider  it  one  of  the  most  happy 
jdrcMinstanttt  ef  my  iife  to  be  honoured. 
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houses  fix)m  the  destructive  eflfects  of  lightning,  by 
the  use  of  metallic  conductors.  About  the  same 
time,  Dr.  Franklin's  friend,  Mr ;  KiKl^ERSLti  dis- 
tinguished hinisclf  by  rediscovering  the  apparently 
contrarr  electricities  of  glass  and  resin,  or  sulphur^ 
which  M.  Du  Fay  had  long  before  observed j  but 
with  whose  discoveiy  he  and  Dr.  Franklin  were 
both  unacquainted .  To  solve  the  difficulty'  arising 
from  this  met,  the  Doctor^  instead  of  recurring  to 
the  supposition  of  two  different  kinds  of  electric 
matter,  as  the  French  philosopher  had  dotie,  pro- 
posed his  celebrated  theory  of  positive  and  negative 
electricity,  or  the  plus  and  minus  states  of  oodie!^ 
charged  with  that  fluid :  a  theory  which  had  been 
before  suggested  by  Dr.  Watson,  and  which  was 
afterwards  generally  received  throughout  the  scieti- 
tific  world;  and,  though  by  no  means  without 
opposition,  still  continues  to  hold  a  more  exten-* 
sive  influence  than  any  other. 

Electricity  seems  to  have  been  first  applied  td 
medical  purposes,  by  Mr.  Kratzenstein,  Pro- 
fessor of  Aledicinc  at  Halle,  in  1744.  From  that 
period  it  gradually  ^rew  into  notice^  by  means  o^ 
the  experiments  of  the  Abbe  Nollet,  J  allabeRTj 
of  Geneva,  SauvageSj  of  Montpellier^  BonAnscrt, 
of  Prague,  Dr.  Watson,  before  mentioned.  Dr. 
Franklin,  and  many  others*  The  medical  virtues 
of  this  wonderful  fluid  soon  excited  attention  and 
inquiry  throughout  the  scientific  world.  And  al- 
thougn  the  repetition  o(  experiments,  which  has 
been  constantly  going  On  from  that  period  to  th^ 
present,  has  served  to  correct  matiy  errors  into 
which  the  enthusiastic  fell  in  the  beginning;  yet 
electricity,  after  undergoing  many  revolutions  of 
fashion,  is  now  well  estaroshed  as  an  important 
article  of  the  Materia  Medica*-.. 

After  the  interesting  diacovefies  of  Dr.  Frank-' 
JLix,  the  next  great  experimenters  and  discoverers 
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in  electricity  w^re  Mr.  Canton,  of  Great-Britairiir 
Signor  Beccaria,  of  Italy,  and  Mr.  Wilcke,  or 
Germany,  who'  considerably  enlarged  the  sphere 
of  our  knowledge  reacting  the  conducting  power* 
of  different  substances;  an3  threw  farther  light  on 
the  plus  and  minus  states  of  electaricff..  The  doc- 
trine ofFRANKLiN,diat  these  two  states  arise  from 
a  redundancy  or  deficiency  of  the  same  matter^ 
was  but  little  opposed,  untit  1759,  when  Mr. 
Symmer,  an  English  philosopher^  revived  the  ideas 
of  D[j  pAYy  with  some  new  modifications  of  his 
own .  He  taught  the  existence  of  hvo  electric  fluids, 
not  independent,  but  always  co-existent,  and  coun- 
teracting one  another.  In  thi^  opiniow  he  has  been 
followed  by  some  gentlemen  or  very  respectable 
character,  in  Great-Britain,  and  on  the  continent 
of  Europe ;  though  by  far  the  greater  number  of 
the  learned  appear  still  to  be  in  favour  of  the  Frank-- 
Unian  theory/ 

The  progressive  improvements  of  electrical  ma- 
chinesy  and  of  the  various  instruments  for  exhibiting^ 
the  phenomena  of  this  science,  have  generally 
kept  pace  with  the  gradual  developement  of  its^ 
principles.  Hence  the  honour  of  these  improve- 
ments is,  in  general,  due  to  the  gentlemen  already 
liamed.  Beside  these,  several  artists  of  respec- 
table character  have  done  much  to  forward  the 
mechanical  part  of  this  branch  of  philosophy. 

Soon  after  the  grand  discoveries  of  Franklin^  Mr. 
iEpiNUS,  a  philosopher  of  high  character  in  the 
Imperial  Academy  of  St.  Petersburgh,  assuming- 
his  principles,  offered  to  the  world  some  new  and 
interesting  views  on  this  branch  of  science.  Struck 
with  the  resemblance  between  the  phenomena  of 
electricity  and  magnetism,  and  believing  that  the- 

b  The  aboTc  stated  facts  w^tgiiaag  to  the  rise  and  progrees  of  electricity;, 
arc  chiefly  taken  from  Dr.  PtlMTi.KT*s  Hutory  of  ElcctrUUy^  17949  l^M^ 
4oo,  4to. 
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attractions  and  repulsions  of  each  might  be  reduced 
to  regular  and  similar  classes,  he  attempted  to 
Throw  the  laws  t)f -both  into  a  perfectly  systematic 
form,  and  to  introduce  the  most  precise  mathema- 
tical calculations  into  regions  which  were  before 
supposed,  from  their  indefinite  and  mysterious  cha- 
racter, least  of  all  susceptible  of  being  explored  ia 
<his  manner.  It  is  believed  by  many,  that  this  hy- 
pothesis, to  the  unquestionable  claim  of  ingenuity, 
•adds  that-  of  "being  founded  \n  truth ;  and  that 
it  will  probably  lead  to  the  solution  of  many  diffi- 
culties, hitherto  deemed  insolvable.  However 
this  may  l>e,  it  must  be  confessed  the  ingenious 
Russian  has  enabled  us,  by  his  mathematical  prin- 
ciples, to  class  many  of  the  phenomena  of  which 
\\Q  treats,  with  a  most  plausible  precision,  and  to 
predict  the  result  of  proposed  experim€»ts  with 
very  pleasing  success.' 

During  the  last  thirty  years  of  the  eighteenth 
century,  though  it  cannot  be  said  that  so  much  has 
been  done  in  electricity  as  in  the  like  period  im- 
mediately preceding;  yet  several  important  disco- 
veries, within  that  time,  have  been  announced. 
The  inventions  of  the  ElectrophoruSy  and  the  Cow- 
^/^/i^^r  by  professor  VoLTA,  and  of  the  Douhler  oi 
electricity,  by  the  Rev.  Mr.  Bennet,  of  Great- 
Britain;  the  discovery  of  the  effects  produced  by 
the  electric  matter  on  permanently  elastic  fluids, 
and  on  water,  by  Mr.  Cavendish,  and  others; 
and  the  correction  of  former  errors,  with  r-espect 
to  the  influence  of  electricity  on  vegetables,  by  Dr. 
Ingenhoitz,  may  be  considered  among  the  most 
interesting  of  recent  improvements.^     Mr.  Caven- 

$  See  Tbeerla  EUciricitat'u  ei  MagnetUmiy  1 759,  PctCTsburgh,  4tO.  See 
ako  a  (^ood  abstract  of  the  doctrines  of  ^pinus,  in  the  SuppUmtnt  tetbe  Em- 
ty€i*p^iat  publinhed  at  Philadelphia  by  Mr.  Dobton. 

/  For  a  more  full  account  of  the  above  recent  discoreriei  and  hxiprovc- 
meiiti,  see  the  bit  toI.  of  Ca^oallo%  Electricity,  3  vols.  8yo.  editioo  l^^$^ 
Md  the  art.  EUaridty  in  the  Emjehpm^a^  and  the  Sujtplewunt, 
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DISH  and  Xx>rd  Mahon  are  the  only  distinguished 
writers  on  electricity,  in  the  English  language,  who 
have  attempted,  like  i^piNus,  to  introduce  the 
mathematical  ibrm  of  investigation  into  this  sci- 
ence. The  publications  of  Dr.  Priestley,  Mr. 
Cavallo,  and  Mr,  Apams,  on  the  subject,  are 
also  worthy  pf  honourable  notice.  The  first,  be- 
sides his  excellent  Histmy  ofi  Electricity^  instituted 
a  number  of  original  experiments ;  suggested  many 
important  inquiries;  improved  the  electrical  ap- 
paratus )  and,  on  the  whole,  did  much  to  advance 
our  knowledge  of  this  branch  of  philosophy.  The 
]atter  gentlemen,  in  addition  to  many  new  expe- 
riments, have  presented  to  the  world  condensed 
and  very  satisfactory  views  of  th^  subject,  both  in 
a  philosophical  and  medical  view,  and  have  con- 
tributed much  to  render  it  popular  and  useful. 


GALVANISM. 

To  this  chapter  belongs  some  notice  of  that  prin-. 
ciple  or  influence,  discovered  a  few  years  ago,  by 
Dr.  Galvani,  a  philosopher  of  Bologna,  and 
^ince,  in  honour  of  him,  denominated  Galvanism, 
It  was  first  called  Animal  Electricity,  a  name  which 
had  been,  for  a  number  of  years  before,  given  to 
a  remarkable  property  observed  in  severaJ  fishes, 
of  conveying  a  shock,  or  a  benumbing  sensation 
to  those  who  touched  them.*  But  tms  property 
was  always  found  to  be  extinct  or  dorpiant  in  such 
animals,  immediately  after  their  death.  In  1762, 
SuLZER,  a  German,  \n  his  Theory  of  agreeable  and 
disagreeable  saisations,  gave  some  hints  of  a  curi- 

i  These  are  the  Ter^,  the  Gymtttitu  EUOriems^  the  SHunu  EleefrUiu^ 
Itod  a  fourth,  found  near  one  of  the  Comoro  Ulaods,  fay  Lieut.  William 
Pattebson,  of  which  an  account  isgiTen  in  the  76th  voL  of  the  FiiJu*^ 
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ous  effect  resulting  from  the  junction  of  two  pieces 
of  different  kinds  of  metal,  and  applying  them,  thus 
joined,  to  the  tongue ;  but  these  hints  seem  to  have 
been  disregarded,  and  were  soon  buried  in  obli- 
vion. In  1791  Professor  Galvaxi  announced  a 
discovery  made  by  him,  that  the  muscles  of  dead 
animals  might  be  stimulated  and  brought  into  ac- 
ticHi,  by  means  both  of  artificial  and  atmospherical 
electricity.  He  also  discovered,  that  independent 
of  any  collection  of  the  electric  fluid  for  the  pur- 
pose, the  same  action  might  be  produced  in  the 
dead  animal,  or  even  in  a  detached  limb,  by 
merely  making  a  communication  between  the 
nerves  and  the  muscles  with  substances  that  are 
conductors  of  the  electric  matter.'  Galv  aki*s  first 
experiments  were  made  on  dead/roj^i  but  the 
discovery,  soon  after  being  announced,  was  pur- 
sued; experiments  were  made  on  different  ani- 
mals; and  a  number  of  new  facts,  tending  to  show 
the  connection  between  Galvanism  and  electricit\% 
and  the  circumstances  in  which  thev  differ,  were 
brought  to  light  by  Professor  Volt  a,  and  Dr. 
ErsEBius  Valli,  of  Italy;  by  M.  A'on  Hcmboldt, 
andDr.  Pfaff,  of  Germany;  by  Dr.  Monro,  Dr, 
Fowler,  Mr.  Cavallo,  and  Dr.  Lind,  of  Great- 
Britain;  and  by  Coulomb,  Fourcroy,Sabbatier, 
Pelletan,  and  others,  of  France. 

Hitherto  this  influence  or  agent  had  been 
chiefly  investigated  with  reference  to  its  operation 
on  amimal  substances.  Hence  its  popular  name 
was,  for  a  considerable  time,  animal  electricity. 
But  it  being  soon  found,  that  its  agency  was  more 
extensive ;  that  it  possessed  powers  not  indicated  by 
this  denomination ;  and  that  of  course  the  reten- 
tion of  this  name  would  lead  to  error,  the  word 
Galvanism  was  adopted  in  its  stead.     This  exten- 

'  4Uytu  Cshmti  de  viriht  Ehrtrkitath^  &c.  4to.  Bonnniat^  \^^t. 
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and  various  experiments  evince  that  the  agieht  lil 
question  produces,  most  powerfully^  some  effects, 
particularly  decompositions,  which  have  been  hi* 
therto  considered  as  belonging  to  the  province  of 
chemistry  alone;  but  the  main  point  in  dispute  is 
yet  far  froiti  being  satisfactorily  solved.  Indeed, 
the  wonderful  apparent  combination  of  electrical 
and  chemical  agency,^  in  the  more  remarkable  Gal- 
vanic experiments,  seems  to  forbid  the  expectation 
of  finding  an  adequate  solution  of  the  phenomena 
in  any  principles  yet  known. — ^But  as  this  sub- 
ject has  excited  so  much  attention  among  philoso- 
jphers,  in  ev^ry  part  of  Europe,  and  as  new  facts 
will  probably  be  brought  to  light  every  day,  we 
may  hope  that  the  time  is  not  very  distant,  when 
a  sufficient  number  of  facts  will  be  arranged  to  form 
a  consistent  and  satisfactory  theory,  ana  when  this 
branch  of  knowledge  will  take  its  place  among  thef 
most  dignified  and  useful  of  the  sciences** 


MAGNETISM. 

This  branch  of  philosophy,  during  the  same  pe- 
riod, has  been  an  object  of  less  attention  than  elec-* 
tricity,  and  of  fewer  speculations  ^  probably  on 
account  of  the  smaller  range  of  its  phenomena,  and 
its  being  less  capable  of  popular  exhibition.  Still, 
however,  it  has  been  considerably  cultivated,  and 
has  received  some  important  improvements,  since 
the  time  of  Dr.  Gilbert,  the  great  father  of  mag- 
netical  philosophy.     The  number  of  facts  con- 

p  The  above  diftinction  between  electrical  s(nd  chemical  pheoomena  it 
used  in  accommodation  to  the  cuittoniary  division  of  the  sciences;  for  it  may 
reasonably  be  doubted  whether  t/ictricity^  and  even  magMethm,  ought  not  to 
be  considered  as  «ubject8  of  cbcmhtry. 

q  For  further  information  on  this  subject;  see  the  Supplement  to  the  Em* 
eycl0p4nUa^  «rc.  Gai*vaiiism.  See  alio  GAaNrrr's  Anuali  tf  PBUotophy^ 
lot  1800.  * 
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Cerning  fhls  mysterious  kind  of  attraction  has  Been 
^atly  ailgmetated.  The  points  in  which  it  re-* 
semblesy  and  those  in  which  it  differs  from  electric 
<^ity,  have  been  more  satisfectorily  ascertained  i 
and  a  nearer  approiaich  made  than  formerly  to  a  sys^ 
tematic  arrahgetneht  of  the  magnetic  laws. 
'  The  unexpected  tod  daring  introduction  of  ma^ 
thematical  principles  aiid  demonstration  into  the 
dark  rtj^iobs  of  tlectricify,  by  Mr.  iEpiKus,  was 
AiehtiOned}  in  a  former  page,  as  one  of  the  si^al 
improvements  of  the  last  century;  This  ingemous 
philosopher  has  done  the  same  in  magnetism,  and 
#ith  eqUal  success.''  And  though  tms  subjection 
of  the  magnetic  principles  to  the  tnost  precise  and 
definite  Of  all  species  of  investigation  does  not  ap« 
pear  to  hive  led,  ks  ytt^  to  any  extraordinary  dis-^ 
coveries,  or  radical  reforms  in  theory;  yet  it  has 
been  by  no  means  without  its  use,  and  may  con* 
duct  to  invaluable  acquisitions; 

The  Mariner's  Ctrmpais^  within  the  period  in 
question j  has  been  considerably  improved.  This 
Important  instrument,  aftet  its  invention  in  1302, 
long  remained  in  k  rude  and  imperfect  state.  But 
Dr.  KNiGitr's  discovery  of  the  mode  of  making  ar-^ 
tificial  magnets,  about  the  year  1744,  together 
with  the  results  of  some  other  experiments,  en-^ 
abled  him  to  render  the  c^ompass  much  more  con- 
venient and  useful.  To  his  improvements  may  be 
added  the  further  emendations  of  Mr.  Smeatok, 
imd  Mr.  M'Culloch,  both  of  Great-Britain. 

The  Variation  of  the  magnetic  needle  has  been  a 
Subject  of  much  attention  and  of  much  ingenious 
Speculation,  during  the  past  century.  The  obser^* 
vations  made  by  Dr.  HalleTj  and  published  in 
1701,  in  the  form  of  a  variation  chart,  were  of 

r  See  Tmimmem  TImtm*  M^.  H  EUdr.  THff.  1759.  See  alio  the 
Smffkmm  to  the  Amtrk$m  EtuyhfitSm^  I7  Doaiow,  anMM  Mkt^rkHM 
mii  Mtmtdum4 
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great  use  to  navi^ators^  and  contributed  not  alilT^^ 
tie  toward  reducing  the  principles  of  this  variatioir 
tso  somethins"  like  an  intelligible  form.  The  next 
attempt  of  die  same  kind,  worthy  of  notice,  was* 
that  of  EuLER.  This  philosopher,  equally  re- 
markable for  the  extent  of  hi^  learning,  and  the 
vigour  and  comprehensiveness  of  his  mind,  under- 
took, about  the  middle  of  the  century,  to  account 
for  the  magnetic  irregularities,  and  to  ascertain^ 
Ihe  position  of  the  needle  in  every  part  of  the 
earth.  He  executed  his  task  with  singular  inge-^ 
nuity  .and  perseverance;  and  with  a  plausible  ap->' 
pearance  of  success.  But  his  theory,  and  tne 
Whole  structure  founded  upon  it,  were  soon  found 
Mable  to  such  objections,  that  they  were  considered 
of  little  value,  exceptinc  so  far  as  they  might  fiir-' 
nish  a  gurde  in  the  further  prosecution  of  the  in-' 
quiry.  Since  the  time  of  Euler,  many  others  have 
exerted  their  genius  in  the  same  investigation^ 
but  without  producing  more  certainty  or  satis£u> 
tion.  Among  the  latest  explorers  of  this  daiic  bu£ 
important  subject,  Mr.  Churchman,,  a  respectable 
citizen  of  our  own  country,  deserves  to  be  honour-^ 
ably  mentioned.  He  has,  in  his  own  opinion^ 
made  valuable  improvements  on  the  theories  of 
li ALLEY  and  of  Euler  ;  corrected  various  errorak" 
into  which  those  great  philosophers  fell-;  an4 - 
given  an  hypothesis  which  bids  fair  to  be  of  more 
practical  utility  than  theirs  to  the  nautical  advent ' 
turer.  How  soon  this  hypothesis  may  be  brought 
f  o  the  test  of  a  complete  course  of  experiments ;  or 
how  it  may  bear  this  test,  when  subjected  to  it,  are 
questions  yet  to  be  solved.  In  the  mean  time,  the 
ingenuity,  zeal  and  perseverance,,  evinced  in  Mr,* 
Churchman's  late  publications  on  this  subject,  db^ 
serve  the  attention,  the  thanks,  and  the  encoura 
pient  of  the  philosophic  world.' 

t  Set  ChurchiiuiB*t  MagnrtU  Atlas,  4to«  3d  editioiH 
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Many  other  writers,  of  acknowledged  scien- 
tific eminence,  have  distinguished  themselves  by 
new  experiments  apd  ingenious  hypotheses  on 
magnetic  attraction,  within  the  period  of  which 
we  are  speaking.    Among  these  may  be  mentioned 

MirSCHEKBROECK,'  WhISTON,  CeLSIUS,"  VanSwiW- 

DEN,  Lambeut,*  Euler^"  Kkioht/  MiTC5EL, 
Canton  aad  Cavalxo.  To  detail  the  opinions 
entertained,  and  the  fects  successively  brought  to 
Jight  by  jeach,  would  far  exceed  our  prescribed 
limits.  But,  after  all  the  inquiries  of  these  phi- 
losophers, it  must  be  acknowledged  thzfi  ^^  doudi 
dnd  darkness  rest"  upon  this  part  of  science  i 
that  even  its  general  principles  are  litfle  iinder- 
ist(k>d ;  and  that  we  are  yet  ^r  from  being  furnished 
with  materials  for  a  satisfactory  system  on  the  sub^ 
ject.  Perhaps  another  century  may  accomplish 
this,  which,  when  viewed  in  its  various  relation^ 
must  be  regarded  as  a  grand  desideratum  in  phi*- 
losophy. 

-  In  IT74  arose  the  idea  of  a  certain  sympathy 
existing;  between  the  magnet  and  the  human 
bo(Jy,  by  means  of  which  the  former  might  be  ap*- 
plied  to  the  cure  of  diseases.  This  opinion  ap- 
pears to  have  originated  with  Father  Hehl,  ef 
Germany,  who  greatly  recommended  the  us6  of 
the  magnet  in  miedicine.  On  some  experiments 
and  suggestions  of  Hehl,  the  famous  Messmer;  a 
German  physician,  about  the  year  1766,  erected 
his  fancinil  system  of  Animal  Magnetirm.  The  noi^e 

*    f  Dhmt*  Physif  Experirnn^Uth  dt  Magmelf, 

m  Timimmima  Mmtticm,  4to.  Alao  Mmfkn  «m  tU  AmaUgj  Ui^Btm  £Utt» 
md  Mi^.  3  vol*.  6TO.  1785. 

«  The  araeriineiiu  ind  calcilatloot  of  M.  Lambcet,  on  the  pdarity  uA 
mtriathmt  mtht  imgoetic  occdie,  detenre  puticufagr  attention.  He  waa  a 
■MMt  accurate  and  tagadoQ*  philosopher.  See  the  Mem§ir*  of  the  Academy 
^Merlim^  for  1 756,  pttUifhed  in  1 75  8. 

tp  Maleri  Ofmemlm,  rem.  iii.  Cemtimtns  Themmm  MagMtUf  BerUo*  1751* 

m  Am  Attempt  /#  trnfUim  thf  Pbemmena  0/  Natvn  ky  Twf  Frimi^^  ^0, 
0^  I74«. 
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made  by  the  opinions  and  arts  of  this  celebmfec) 
empiru:,  and  his  coadjutors,  in  Cjermany,  in  Francei 
ana  indeed,  though  in  a  less  degree,  throughout 
every  other  part  of  Europe,  is  well  known  t6  all 
icquaiixted  wit)i  the  literary  history  of  that  period  ^ 
^  well  as  the  detection,  the  decline, ,  and  the  fihal 
4J$grace  of  them*  and  dieir  principles/ 

MOTION,    AND    MOVING    FORCES, 

This  part  of  science  also,  within  the  century 
under  consideration,  has  received  no  small  inir 
proyement.  The  laws  oi  motion,  as  laid  down  by 
Sir  Isaac  Newton,  though  f(»ind,  by  succeeding 
j^iloeophers,  to  be  in  general  correct,  were  yet 
by  no  means  perfectly  so.  His  principles  of 
motion  in  resisting  mediums,  particularly;  foiled, 
when  broueht  to  uie  test  of  accurate  experiment* 
KufnerQus  nave  been  the  attempts  to  su^ppl;^  th^ 
defects,  and  to  correct  the  errors  of  these  princit 
pies:  among  which  the  labours  of  D.  Ber- 
j^ouLLi,  ancf  of  M.  D'Alem^ert,  deserve  to  be 
considered  as  by  far  the  most  distingui&ed  and 
successful.  The  latter  in  particular,  in  the  course 
of  his  investifi^attons,  discovered  a  general  rule^ 
Itdequate  to  the  determination  of  many  important 

Siestions  in  the  science  of  motion,  and  applying  to 
e  most  compound  and  perplexing  cases,'  ; 

The  inaccuracy  of  Newton's  prinqiples,  with 
regard  tp  projectiles,  was  first  ascertained  and  an-r 
nounced  by  M.  Ressons,  a  French  artillerist,  in 
1716.  Nothing  material,  however,  was  done  to«> 
ward  the  establishment  of  new  and  more  just  laws, 
till  1742,  when  Benjamin  Robins,  of  Creat-Bri- 
tain,  published  his  New  Principles  of  Gunnery,  a 

y  For  an  amating  account  of  the  none  and  pretennont  made  hj  Mit^ 
•firn.  tee  Willicb's  Lectwet  on  Diet  and  kegimeo,  lU.  p^  io6,  Itc* 
llewrYqrk  edition. 

f  CoNooEctT  OB  the  Miad,  p.  »75«  r  ^ 
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▼ciy  able  work  on  the  subject  of  projectiles,  Whtch 
threw  much  new  light  on  this  part  of  philosophy^ 
and  advanced  a  theory  much  nearer  to  perfect  ac- 
curacy than  had  ever  been  given  before.  RosiNf 
was  followed  by  his  countryman  Mr.  C,  Hutton^ 
Who  contributed  to  a  further  elucidation  of  the 
subject  by  a  number  of  new  and  interesting  expe^ 
riments.  After  him,  Mr.  Bekjamin  Thompson^ 
V^d  Mr.  LovELL  Edgeworth,'  corrected  some  of 
the  errors  into  which  Robins  had  &llen,  and  consi<* 
derably  extended  and  improved  his  theory.  In 
addition  to  the  inquiries  of  these  British  Phildsor 
phers,  several  ingenious  men  on  the  continent  of 
Europe  contributed  to  the  extension  and  confir- 
mation of  RoBiNs's  theory.  Of  this  list  M.  D' Ant. 
TONi,  of  Italy,  and  Messrs.  D'Arcy,  and  Le  Roy, 
Df  France,  are  entitled  to  particular  distinction.^ 
Besides  these,  many  experiments  have  been  made^ 
and  valuable  ideas  suggested,  respecting  motion  iii 
resisting  mediums,  by  Gravesande,  oy  J.  Ber? 
NOULLi,  by  EuLER,  by  Simpson,  byM.  BoucuERi 
and  by  M.  Condorcet,  Abbe  Bossut,  Chevaliers 
BuAT  and  Borda,  and  other  members  of  the 
Royal  Academy  of  Sciences  at  Paris.  And  al-? 
though  this  part  of  mechanical  philosophy  can 
scarcely  be  said  yet  to  have  received  satisfac- 
tory elucidation ;  still  much  has  been  done  toward 
the  attainment  of  this  object  by  the  mathemati- 
cians and  artists  of  the  last  age  ^  and  especially  by 
those  of  France,  who,  in  the  various  parts  ot  sci- 
ence immediately  subservient  to  the  business  of  the 
Engineer,  have  certainly,  in  modern  times,  ex- 
ceeded all  the  rest  of  the  world. 

The  di3coveries  and  improvements  made,  in  the 
course  of  the  last  century,  with  respect  to  the  con- 

m  PkUffhUal  TramaOiomt,  w^U.  7I  ind  73t  >n<S  OttlfiK*!  History  of 
Ctmmery, 

k  ^vTTOii*!  M^d^ematical  Dictionary.         .  , 
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stmction  and  motion  oi  pendulums ^  are  neither  few 
nor  unimportant.  For  the  purpose  of  counteract-* 
ing  the  effects  produced  in  the  dimensions  of  tho 
pendulum,  by  heat  and  cold,  from  which  disorder 
and  error  necessarily  arise,  the  contrivances  of  in-s 

fenious  men  have  been  numeroi}^  and  suocessfuK 
br  the  purpose,  also,  of  regulating  the  curve  irt 
which  this  body  shall  move,  various*  devices  and 
calculations  have  been  adopted.  The  principal  of 
these  improvements  are,  the  Merairial  Pendulum, 
invented  by  George  Graham;  the  Gridirdn  Pern 
dulum;  that  formed  with  a  rod  of  baked  andvar^ 
nished  woods  the  contrivances,  by  means  of  a  ^jr/- 
ile  rod,  and  other  apparatus,  to  make  the  pendur 
lum  move  in  the  curve  of  a  cycloid,  to  say  nothing 
of  many  other  ingenious  inventions  to  regulate  the 
motions  and  to  extend  the  application  of  this  im? 
port  ant  instrument. 

In  that  part  of  philosophy  which  relates  to  the 
structure  and  motion  of  machines^  many  great 
minds  have  been  employed,  in  the  course  of  the 
last  afi^e^  and  not  without  making  some  advances 
in  this  department  of  science, — ^M.  Amontons, 
of  the  Royal  Academy  of  Sciences  at  Paris,  about 
the  beginning  of  the  century,  very  successfully  de- 
veloped some  of  the  general  laws  of  machinery. 
After  him  Mr.  Emmerson,  of  Great-Britain,  a 
distinguished  mathematician,  investigated  and  ^^ 
tematized  this  subject,  with  still  more  practical 
care  and  accuracy.  In  1735  the  celebrated  Eu^. 
ler  undertook  to  give  a  general  and  systematic 
view  of  machines,  in  order  to  found  a  complete 
theory,  immediately  conducive  to  the  improvement 
of  mechanics.  In  1743  he  published  the  first 
part  of  his  theory,  containing  many  new  dynamical 
theorems  of  great  importance.*'     He   afterward^ 
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iNTOsecuted  ^e  subject  further/  ainl  with  so  much 
success,  as  to  excite  deep  regret  that  he  had 
not  continued  his  useful  labours.  Since  the  expe*' 
Hments  and  publications  of  Euler,  many  philoso-' 
pbers  of  inferior  name  have  turned  their  attention 
to  the  same  inquiry ;  but  without  laying  the  scienr 
tific  world  under  the  same  obligations,  oy  exhibit-^ 
i^S  original,  or  very  interesting  views  of  the  sub« 
ject.  Among  these  it« would  be  improper  to.pass^ 
without  respectful  notice^  the  valuable  services 
rendered  to  practical  mechanics  by  Mr.  Smeatok 
tod  Mr.  Bramah,  both  of  Great-Britain ^  Th^ 
instances  of  the  ingenious  application  of  mecha- 
nical principles  to  the  construction  of  different 
Inachines,  by  which  the  last  century  is  distin- 
fished,  are  too  numerous,  and  the  authors  of 
many  of  them  too  well  known,  to  render  ^  de^ 
tailed  view  of  them  proper  in  this  place. 


HYDRAULICS. 


In  the  principles  and  practice  of  this  part  of  sci- 
ence great  improvements  have  been  made  by  the 
philosophers  of  the  last  age.  To  calculate  upon 
sure  and  accurate  erounds,  the  resistance  and 
motion  of  dense  fluids,  so  as  to  furnish  a  re- 
sult which  mi^ht  be  relied  on  by  engineers,  and 
other  mechanics,  was  considered  at  the  begin- 
ning of  the  century  one  of  the  most  interest- 
ing and  difficult  problems  in  mechanical  philoso* 
phy.  Newton  nrst  endeavoured  to  reduce  the 
laws  of  moving  fluids  to  the  precise  form  of  ma* 
thematical  calculation.  In  this,  however,  though 
he  displayed  great  ingenuity,  he  was  unsuccessful. 
His  demonstrations,  when  tested  by  practice,  were 

4  CmmnL  PHr^  Ism.  IS.  aa4  Mm.  AcU  Mer/im,  X747  ^4  I75t* 
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found  inaccurate  and  ihapplicable.  GtrcLiELMij^i^ 
b  celebrated  Italian,  succeeded  him,  as^mitig  falsi 
principles,  and  aiming  to  attain  the  object  in  vieW 
by  the  same  path,  lie  also  failed;  his  calcula<* 
tions  turning  out  equally  remote  from  the  trutM 
with  those  of  his  illustrious  pfedeeessor.  Aftei* 
•GtJGLiELMiwi,  Professor  Michelotti,  of  Turing 
D.  Bernoulli,  of  Switzerland,  and  the  Abbe  Bos^ 
«UT,  of  Paris,  instituted  many  experiments,  to  as^ 
<:ertain  the  theory  or  mechanisni  df  hydraulic  mo- 
tion. The  last  gentleman^  in  particular,  con-> 
ducted  his  experiments  with  great  kbour,  care  and 
perseverance,  made  d  very  important  publicatioa 
on  the  subject,  and  opened  a  path  of  inquiry  iri 
this  field  of  science,  so  new,  ^nd  in  a  manner  sd 
judicious,  that  he  must  always  be  considered  as 
faoldinjg  a  high  rank  in  the  hydraulic  history  of 
the  age  in  which  he  lived.  After  dll,  howevef, 
he  left  the  subject  very  imperfectly  explored.  Bos- 
SUT  was  succeeded  by  his  countryman,  the  Cheva-^ 
lier  BiTAT,  who  took  up  the  inquiry  where  the 
Abbe  had  left  it,  prosecuted  it  with  singular  skill 
Wnd  assiduity,  aiid  fornled  si  systenf  mrccch  nedrer 
to  the  truth  than  all  who  had  gone  before  him.—* 
But  distinguished  as  the  Chevalier  hs^  justly  ren^ 
dered  himself,  by  his  achievements  in  this  branch 
of  philosophy,  he  cannot  be  said  so  much  t6 
have  discovered  new  principles,  as  to  have  classed 
•and  systematized,  with  great  skill  and  ingenuit/i 
the  principles  flowing  trom  M.  D'Alembert'^ 
unwearied  experiments  and  calculations  on  thi$ 
subject.  Still  the  Hydraulique  of  Buat  may  be 
considered  the  most  ingenious,  comprehensive 
and  practical  work,  on  the  department  of  sci* 
ence  of  which  it  treats,  to  be  tound  in  any  lan« 
guage.  It  furnishes  most  important  information 
to  the  engineer;  and  enables  him  now  to  answer, 
with  sufficient  precision,  many  questions,  in  an* 
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Iwer  to  winch  little  but  conjecture^  and  that  too 
often  most  mischievously  wide  of  the  truths  couJd 
be  offered  before.  In  shoit^  the  general  propdsi'^ 
tion»  deduced  fix)m  the  Chevalier's  numerous  fact$ 
and  experiments,  respecting  the  motion  of  fluids^ 
has  b^en  pronounced  one  of  the  most  valual>le  re^^ 
milts  of  modem  inquiiy/ 

Much  light  has  oeen  thrown,  during  the  last 
century^  on  the  doctrine  of  Tides.  Newton  wad 
the  first  who  gave  a  satisfactory  explanation  of 
this  subject.  But  it  has  been  remarked^  that 
the  wide  steps  taken  b)^  this  philosopher,  in 
his  investigation^  left  ordinary  minds  frequently 
at  a  loss ',  and  that  many  of.  his  principles  require 
very  great  mathematical  knowledge  to  satisfy 
us  of  their  truths  Accordingly  the  Academy  of 
Sciences  at  Paris,  soon  after  the  death  of  the 
illustrious  Briton,  wishing  to  have  this  as  well  as 
some  other  parts  of  philosophy  exhibited  in  a  satis^ 
&ctory,  and,  as  far  as  could  be,  in  a  popular  man-* 
ner,  published  a  prize  question  relative  to  the 
tides.  This  produced  tnree  excellent  disserta-> 
tions  on  the  subject,  by  Mr.  Maclaurin,  D*  . 
BerkoullI)  and  £uler«  Of  these  the  work  of 
Berkoi/lli  is  considered  the  best,  and  is,  perhaps^ 
the  most  complete  extant/  And  it  is  worthy  of* 
observation,  that  while  he  threw  greater  light  than 
all  who  had  gone  before  him  on  the  subject  which 
he  immediately  undertook  to  illustrate,  he  furnished 

#  See  Boqrcfepaedta.    Art.  WaUr  dTcris, 

/  The  Abb^  BiRNAmoiN  db  St.  Pi  bib  c,  in  a  late  work,  entitled 
Mimiit  49  U  JV«ter»9  rcjectf  the  Mewtoniaii  theory  of  Tides,  aod  licribct 
thk  cUm  of  pheoomena  to  the  liqoefKtion  of  the  polar  ke  and  mow.  To 
duf  muable  writer  the  praiie  of  iDgeiraity,  and  of  posBesdng  a  happy  talent 
of  iftratifig  and  Intercitiag  his  readers,  cannM  be  denied.  Keither  can  it 
ke  ^estioned  that  his  work  contains  i  considerable  portion  of  sound  and 
flMri>4^  philosophy.  But  sorely  this  and  some  other  of  his  doctrines  are 
iittcrhr  mworthy  of  a  mind  which  had  been  convemnt  with  the  inquiries 
•nd  the  writings  <tf  the  great  practical  philosophcri  of  the  eighteenih  cf  n^ 
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dti  additional  and  most  powerful  argument  in  ^iS^ 
j^rt  of  the  Newtonian  system. 

The  coniJtruction  of  Aqtteducts  has  been  fen-* 
rfciTed,  by  theiabours  of  modern  philosophers,  more* 
^mple,  easy,  and  precise.  And,  in  consequence 
of  these  improvements,  they^ave,  within  the  lasfe 
century^  greatly  increased  in  number.  For  the 
valuable  eXperimJents  and  discoveries  which  have 
been  macfe  on  this  subject,  we  are  principally  in-' 
dsebted  to  the  great  hydraulic  philosophers  on  the* 
4iontinent  of  Europe,  whose  names  were  before 
mentioned.  To  those  names-  may  be  added  the 
distinguished  experimenters  and  observers,  on  the 
same  subject,  Desaouliers,  Belidor,  De  Par- 
(^lEtrx,  and  PfeRRONBT,  who  successively  laboured 
ft>  deduce  a  system  of  doctrines  from  the  nume-^ 
»us  facts  before  them;  and  whose  very  mistakes^ 
contributed  ta  elucidate  this  obscure  branch  of 
science,  which,,  however,,  ia  .yet  far  fix>»  being 
follv  understood. 

Very  great  improvements  have  also  been  made;, 
durii^  the  period  in  question,  in  the  principles  and 
eonstruttioR  of  Water-Mith.  The  proper  mode 
of  adtjusting  forces,,  and  calculating  velocities,  iii' 
this,  as  well  as  in  almost  every  other  branch  of  hy* 
draulicsy  has  long  been  considered  among  the  most 
difficult  problems  in  philosophy. — Mr.  Desagu- 
£i£RS5  early  in  the  century,  made  a  number  of  ex-i 
periments  on  mills,  and  suggested  some  important 
improvements  in  their  principles  and  cont^truction. 
About  the  same  time,  M.  Belidor,  of  Ftartoe, 
M-  ^R'NouLLi,  and  Mr.  Emm&rson,  of  Britain.,, 
employed  their  great  learning  and  talents  on  this* 
subject,  and  made  consideraole  progress  in  its  il-r 
hmtration.  These  were  followed  by  Mr.  Lam^ 
BERT,  of  Berlin,  Mr.  Elvius,  of  Sweden,  Pro- 
fessor Karstker,  of  Gottingep,  M.  De  Parcieixx^ 
before  mentioned,  and  Messrs,  Smeaton,  BaH'^ 


&Eii>  end  8vR  vs»  of  Great-Britain.  To  attempt  nm 
coumeration  in  detaU  of  all  the  inveaticns^  dkcsh 
veries,  and  useful  suggestions  produced  by  these 
several  philosophers  and  artists,  would  swell  this 
account  beyona  all  bounds.  It  is  sufficient  to  say^ 
that  although  that  part  of  the  science  of  hydraulics 
'which  relates  to  mills^  did  not  arrive  at  afosdute 
certaii^y  and  perfection  in  their  hand^$  yet  thef 
made  so  many  successive  additions  to  the  know«- 
iedge  of  preceding  tbeorist«>  ^hat  to  each  terge 
dcknowiedgments  are  due  from  the  friends  of 
human  improvement.  Nor  ought  the  fitijl  later 
inquiries  ot  our  countrymen,  Mr^  Waring^  on  the 
same  subject,  to  be  forgotten.  His  memotf  <m 
the  maximian  velocity  ot  a  wheel  or  other  b^y^ 
moved  by  a  ^iven  quantity  of  fluids  naay  be  r^ 
gaided  as  a  smgular  monument  of  accurate  awl 
^ccessful  investigation.'  The  theory  <if  mUU^ 
which  be  deduces  from  hisexperin^nts  and  caku^ 
lations,  is  said  to  corresposid  with  fact^  to  a  de^- 
grte^  greatly  beyond  all  other  attempts/  ' 

The  various  improvements  which  the  last  cen- 
tury produced  in  the  constiHiction  of  pumps,  are 
also  worthy  of  notice.  Since  die  doctrine  <^  the 
pressure  ot  the  atmosphere  has  been  reduced  to  a 
regular  ^stem,  and  the  general  laws  of  moving 
ikuds  have  been  better  understood,  several  advant- 
mges  in  the  formation  and  management  of  this 
class  of  engines  naturally  followed.  Those  who 
«aost  distinguished  themselves  during  the  century^ 
by  inventions^  or  laborious  investigations,  on  tim 
subject,  are  Messrs.  Hadley^Desaguliers,  Has* 
MH89  and  Beigh TOK,  of  Great*Britain,  Messrs.  J. 
and  D.  I^rnoulli,  and  Wirtz,  of  Switzerland^ 


f  Sm  Trtm.  Amer.  Phiiot.  Soctetr,  vol.  liL 

A  Mr.  Waiino  wm  an  obtcure  character,  a  natiTC  and  resident  of  Phi- 
delphia.    He  belonged  to  the  Society  of  Friends,  and  taught  a  school  in 
ctef.    TiNi«^iliKkldM»rB,iicMi«  rcia)>hiloto|iher.    Hc^liedoC 
tJKfciUkficc  wluch  raged  id  that  ciif  mii79S« 
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and  Messrs.  Pitot,  Bossut,  Belidor^  De  la,' 
BoRDA,  D'Alembertj,  De  LA  Grange,  and  D^ 
Bi^ATj,  of  France, 

pneumatics. 

In  Pneumatics,  or  that  science  which  treats  of 
the  mechanical  properties  of  elastic  fluids,  modem 
discoveries  and  improvements  have  been  very  nu-* 
merous  and  important.  Ever  since  the  famous 
Torricellian  experiment,  in  the  seventeenth  cen- 
tury, proved*  that  air  was  a  gravitating  substance, 
the  attention  of  philosophers  has  been  employed, 
with  great  success,  in  investigating  the  properties, 
and  ascertaining  the  laws  of  this  fluid.  By  nume^ 
rous  and  patient  inquiries,  they  have  gone  far  to-^ 
ward  reducing  to  regular  system  the  principles, 
which  govern  the  density,  the  weight,  the  elasti<^ 
city,  and  the  motions  of  the  atmosphere.  And 
the  various  mechanical  properties  or  air,  as  they 
became,  in  succession,  better  understood,  have 
been  rendered  subservient  to  the  utility  of  man, 
by  their  application  to  the  arts  of  life. 

The  Barometer  has,  within  the  last  century,  re- 
ceived many  and  most  important  improvements, 
from  RowNiNG,  De  Luc,  Roy,  Shuckbourgh, 
Caswell,  Nairne,  Jones,  and  others.'  The  ap- 
plication of  this  instrument  to  the  measurement  of 
altitudes  was  first  suggested  by  Dr.  Halley,  and 
afterwards  better  explained  and  systematized,  by 
several  of  the  gentlemen  just  mentioned,  especi- 
ally by  the  celebrated  M.  De  Luc,  of  Geneva. 
The  Air-Pump^  during  the  same  period,  was  much 
improved  by  Hawksbee,  Gravesande,  Abbe 
NoLLET,  Smeaton,  Russell,  our  ingenious  coun-* 


I  See.  Eocyckqikadim,  Art.  Ba&miitii  and  Pwiumatics.    See  alaa 
Fbilofopbacal  Tnumctioni,  tqL 
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tryman,  the  Rev.  Dr.  Prince,  of  Salem/  Lavoi- 
sier, and  finally  by  Cuthbertson,  of  Amsterdam; 
by  the  last  of  whom,  we  are  taught  to  believe,  this 
machine  has  been  carried  to  a  degree  of  perfection 
beyond  which  little  advancement  is  to  be  expected. 
That  part  of  pneumatics,  also,  which  relates  to  the 
construction  of  Chimnies,  the  comfort  of  human 
habitations,  and  the  ceconomy  of  fuel,  has  been,  in 
modem  times,  the  subject  of  much  inquiry,  and 
most  useful  improvement,  by  Dr.  Desaguliers  and 
Mr.  Anderson,  of  Great-Britain,  and  by  the  illus- 
trious Americans  Fr  anklin,CountRumford,  and 
many  others.  To  which  may  be  added  a  number, 
almost  countless,  of  wind  instruments  and  ma- 
chines, which  modem  ingenuity  has  invented,  and 
which  have  ctowu  out  of  our  increasing  knowledge 
of  the  qualities  and  laws  of  the  important  fluid 
in  which  we  are  immersed. 

In  this  period,  beyond   all   doubt,  we  are  to 

Slace  the  invention  of  Balloons.  In  1766,  the 
Ion.  Henry  Cavendish  discovered  that  inflam- 
mable air  (the  hydrogen  gas  of  the  French  nomen- 
claturists)  was  at  least  seven  times  lighter  than 
common  air.  It  soon  afterwards  occurred  to  the 
celebrated  Dr.  Black,  that  if  a  thin  bag  were  filled 
with  this  gaseous  substance,  it  would,  according 
to  the  estaolished  laws  of  specific  gravity,  rise  in 
the  common  atmosphere;  but  he  did  not  pursue 
the  inquiry.  The  same  idea  was  next  conceived 
by  Mr.  Cavallo,  to  whom  is  generally  ascribed 
the  honour  of  commencing  the  experiments  on  this 
subject.  He  had  proceeded,  however,  but  little 
way  in  these  experiments,  when  the  discovery  of 
Stephen  and  John  Montgolfier,  paper  manu- 
facturers of  France,  was  announced  in  1782,  and 
arrested  the  attention  of  the  philosophical  world. 

I  Set  tU  Tnniactioni  of  the  Amer.  Acad,  of  Arts  and  Sciences,  ^-  >• 
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Observing  the  natural  ascent  of  smc4ce  Sind  clouds 
in*the  atmosphere,  those  artists  were  led  to  sup- 
pose that  heated  air,  if  enclosed  in  a  suitable  co- 
vering, would  also  prove  bouyant.  Accordingly; 
after  several  smaller  experiments,  by  which  tim 
idea  was  fully  confirmed,  they  inflated  a  large  bal<^ 
loon  with  rarefied  air,  on  the  5th  of  June,  1783, 
which  immediately  and  rapidly  rose  to  the  height 
of  six  thousand  feet,  and  answered  their  nx)St  san- 
guine expectations.  It  was  soon  found  that  ma^* 
chines  or  this  kind  might  be  so  contrived  as  to 
convey  small  animals,  and  even  human  beings, 
through  the  air  with  ease.  The  first  human  advent 
turer  m  this  aerial  navigation  was  M.  Pilatre  D^ 
RoziEK,  a  daring  Frenchman,  who  rose  in  a  large 
balloon,  from  a  garden  in  the  city  of  Paris,  on  the 
15th  of  October,  1783,  and  remained  a  considerw 
able  time  suspended  in  the  air.  He  made  several 
arial  vovages  of  greater  extent  afterguards,  and  in 
two  of  tnem  was  attended  by  other  persons.  In  m 
abort  time,  however,  the  use  of  rarefied  air  in 
aerostation  was,  for  the  most  part,  laid  aside,  at 
inconvenient  and  unsafe,  and  recurring  once  more 
to  the  discovery  of  Mr.  Cavendish,  the  philoso* 
phers  of  Paris  concluded  that  a  balloon,  mflatett 
with  inflammable  air,  would  answer  all  the  pur- 
poses of  that  contrived  by  the  Montgolfiers, 
and  would  also  possess  several  additional  advant- 
ages. They  made  their  first  experiment  on  the 
23d  of  August,  1783,  which  was  attended  wiA 
complete  success ;  and  the  first  human  beings  who 
ventured  to  ascend  in  a  balloon  raised  upon  this 
plan,  were  Messrs.  Charles  and  Roberts,  who 
rose  from  Paris,  on  the  1st  day  of  December  kk 
the  same  year.  The  inflammable  air  balloons  have 
been  generally  used  since  that  time ;  many  aerial 
voyages  have  been  performed  in  Europe  and  Ame- 
rica 5  and  what  is  remarkable,  out  of  all  the  aumer* 
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dtts  instances  of  such  hazardous  enterprize,  only 
one  is  recollected,  which  was  attended  with  any 
£ital  accident/ 

The  invention  of  balloons,  though  far-famed  and 
brilliant,  cannot  be  considered  as  having  hitherta 
added  much  to  the  comfort  orutility  of  man.  The 
only  practical  purposes  which  it  has  been  made 
to  suDserve,  are  those  of  aiding  in  meteorological 
inquiries,  and  inspecting  the  fortifications,,  and 
reconnoitering  the  camp  of  an  enemy,  which 
could  not  be  approached  by  other  means.  It  has 
been  Applied  to  this  latter  purpose  in  at  least  one^ 
if  not  more  instances,  by  the  French  engineers,  dur-^ 
ing  the  late  war.""  But  who  can  undertake  to  as-^ 
sign  the  limits  beyond  which  the  ingenuity  and  the 
enterprize  of  man  shall  not  pass?  Tnough  this  spe-^ 
cies  of  navigation  labours  imder  difficulties  which 
appear  at  present  insurmountable;  though  the* 
want  of  some  means  to  controul  and  regulate  the 
movements  of  the  aerial  vessel  is  so  essential  as  to^ 
excite  a  fear  that  it  cannot  be  supplied ;  yet  who^ 
can  tell  '^hat  further  experience  and  discoveries 
may  produce  ?  MTio  can  tell  but  another  century 
may  give  rise  to  such  improvements,  that  navr-^ 
gating  the  air  may  be  as  safe,  as  easy,  and  ren- 
dered subservient  to  as  many  practical  purposes,  as* 
navigating  the  ocean  ?  It  must  be  acknowledged, 
indeed,  that  this  is  not  very  probable;  but  things 
more  unexpected,  and  more  remote  from  our  habits 
of  thinking,  have  doubtless  occurred. 

Under  this  head  also  properly  come  the  great 
improvements  which  have  been  lately  made  in 
Steam  Engines^  doubtless  among  the  most  im- 

tThtgtt  b  a  reference  here  to  tlie  death  of  M.  Pilatrc  De  Rokiii  and 
M.  Ho  MAIN,  who  rote  io  a  balloon,  from  Boulogne,  io  the  month  of  June, 
1785,  and  after  having  been  a  mile  high,  for  about  half  an  hour,  the  bal- 
Ipoo  took  fin,  aad  the  two  advesturert  were  daahed  to  piecea  by  thetv 
U. 

m  Otioe&T*i  ScoDomy  «f  Mature,  toL  I  p.  515. 
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different  intensity,  and  the  variety  of  tones  of^ 
sound,  in  different  gases,  by  Priesteey,  Chladni^ 
Jacquin,  Perolle,  and  others. 

09TICS. 

In  this  science  great  imprbvements  have  t^ei» 
I^lace  in  modern  times.  In  1704  Sir  Isaac  New-* 
TON  first  published  his  grand  work  on  Optics;  ailct 
although  many  of  his  most  interesting  discoveries 
were  made  and  announced  toward  the  close  of  the* 
seventeenth  century,  yet  the  collection  and  pub^ 
Flection  of  theny,  in  a  systematic  form,  was  re-- 
served' to  be  one  of  the  distinguishing  honours  of  the 
eighteenth.  How  numerous  and  important  these 
discoveries  were,  is  generally  known.  H«  ascer- 
tained the  different  refrangibility  of  the  rays  of 
light;  he  made  some  progress  in  exploring  the 

{ principles  and  laws  of  colours,  which  bad  been  so 
ittle  understood  before  his  time  y  he  first  e:!tplained 
fhe^ysic^l  cause,  and  laid  down  with  matheniia-' 
ficaF  precision,  the  general  laws  of  the  reflectronr 
and  refraction  of  light ;  besides  many  other  valua- 
ble, but  less  important  additions  to  the  science  of 
optics.  It  must  be  acknowledged  that  his  doc-* 
trines  are  by  no  means  free  from  errors  and  defects  ^ 
but  these  are  few  in  comparison  of  their  great 
merits;  and  have  been  chiefly  corrected  or  sup- 
plied by  the  kbours  of  subsequent  philosophers. 

SiAce  the  discoveries  of  Newton  many  rarport- 
ant  addidons  have  been  made  to  our  knowledge 
of  the  nature  and  properties  of  light.  The  mutC" 
rialittf  of  this  substance,  attd  the  great  veloetty  of 
its  motion,  were  more  ftrlly  illustrated  and  con- 
firmed than  they  had  been  before,  by  Dr.  Brad* 
LEY  and  Mr.  Molyneux,  in  1727.  A  few  year* 
afterwards  M.  Bouguer,  a  celebrated  French  phi^ 
jtosopher^  distinguished  himself  by  his  experiments 
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and  observations  on  the  same  substance;  partW 
cularJy  on  the  laws  of  its  reflection  and  refraction. 
On  this  subject,  indeed,  he  is  placed,  by  a  very 
adequate  judge,  among  the  most  eminent  ob- 
servers and  discoverers  vsrhich  the  eighteenth  cen- 
tury produced."  Another  species  of  action  of  other 
bodies  on  the  jrays  of  light,  producing  what  philo- 
sophers have  called  mfiection  and  deflection^  was 
suggested  by  our  tHustrious  countryman  Dr.  Rit- 
TENHOus-E,*  but  was  first  demonstrated  by  the  in- 
genious experiments  of  Mr.  Brougham/  From 
Siese  and  other  facts.,  it  appears  that  light  is  ope- 
rated upon  by  material  substances;  that  it  is  sub- 
jected to  the  laws  of  attraction,  and,  of  conse^ 
quence,  possesses  gravity.  In  the  same  sphere 
of  experiment  and  obser\'ation  may  be  mentioned 
Dr.  Smith  and  Mr.  Mitchel,  of  Great-Britain, 
who  made  many  valuable  computations  with  re- 
spect to  the  intenseness,  and  the  best  mode  of 
measuring  this  subtle  fluid.  The  property  which 
various  bodies,  both  animal  and  vegetable,  pos- 
sess oi  imbibing  and  emitting  light,  has  also 
been  investigated  with  more  success  by  modern 
philosophers  than  during  any  former  period.  To 
which  may  be  added,  that  a  multitude  of  facts  of 
the  most  interesting  kind,  relating  to  the  effects  of 
Jight  on  animal,  yegetable,  and  mineral  substance^ 
have  been  made  known  within  a  few  years  past; 
and  the  nature  and  principles  of  some  of  these 
effects  ingeniously  and  satisfactorily  explored. 

ft.  See  PKiitTLirU  HhHn  •/  OpiUs^  4to.  Loodoo,  Z77S^*  ^rom  whicli 
many  of  the  facts  related  in  this  dcetch  are  taken. 

llioae  who  have  pcnued  this  work  need  ndC  he  informed,  that  it  it  a 
very  interesting  one;  and  that  the  labours  of  Dr.  Priestley,  in  coUeaingso 
•many  historical  facu  rebtive  to  the  Kience  of  Optics,  together  with  his  own 
eapeiiuients,  hints,  and  inquiries  on  the  subject,  entitle  him  to  an  honour- 
able station  anuNig  chose  who  have  deserved  well  of  this  science  in  thr 
eighteenth  century. 

•  Xxansactions  American  Philosophical  Society,  vol.  u. 

/  Philotophical  Transactions  for  1796. 
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The  theory  and  laws  of  micm  hfeive  received 
very  great  elucidation  during  the  last  age.  Bishop 
Berkeley,  in  his  Essatj  imvard  a  Theory  of  Ffsimiy 
published  in  1 709,  solved  many  difficulties  which 
had  attended  the  subject,  and  threw  much  new 
Jight  upon  it.  He  distinguished  more  accurately 
than  any  who  had  gone  before  him,  between  the 
immediate  objects  of  sight,  and  those  of  the  othep 
senses,  which  become  early  and  insensibly  £issocU 
ated  with  them.  He  first  showed  that  distance^ 
of  itself,  cannot  be  determined  immediately  by 
sight  alone;  but  that  we  learn  to  judge  of  it  by 
certain  sensations  and  perceptions  which  are  con- 
nected with  it.  He  led  the  way,  also,  in  pointing 
out  the  difference  between  that  extension  and 
figure  which  we  discover  by  means  of  vision,  and 
that  which  we  perceive  by  touch.  By  means  of 
these  investigations  and  discoveries  htg  enabled 
philosophers  to  account  for  many  phenomena  in 
optics,  of  which  the  most  learned  had  befom 
given  very  erroneous  accounts,  or  acknowledged 
themselves  unable  to  furnish  any  satisfactory  »- 
lutions.  About  the  same  time  some  valuable 
experiments  and  tinstructive  publications  were 
made  on  the  seat  and  principles  of  vision^  by  M. 
De  la  Hire,  M.  Le  Cat,  M.  Bougiteh^  aii4 
several  other  French  philosophers.  To  these  suc- 
ceeded the  inqi(iries  of  Harris,  Pouterfield, 
JuRiN,  Smith,  and  still  more  recently  of  Reid^ 
and  Wells.''  In  particular,  the  very  diifiotlt  oues^ 
tion  of  apparent  magnitUfde  and  distance  has  been 
treated  with  great  ability  by  Berkel'ev  and  Har- 
ris; the  phenomena  of  single  and  double  vision 
have  been  solved  by  several  of  the  persons  above 
mentioned;    and   many  rennirkable  fallacies  ci 

^  Imquirj  iMto  the  Wmmmt  Mitt  J  mi  Af  TPrhelpks'm/  H^nm  S^M^  Ifec. 
r  An  Essay  iifon  SUiU  Fuiit^  -dec.  Svo.  ^J^ 


Mechanical  Philosopkjf.  5S 

ids\on  explained  by  Mr.  Melville,  M.  Bououer, 
fin<i  others. 

The  principles  and  laws  of  colours  have  also 
been  much  better  understood  since  the  commence- 
ment of  the  eighteenth  century  than  before.     On 
this  subject  it  seems  now  to  be  generally  agreed 
that  the  immortal  Newton  fell  into  essential  mis^ 
takes.     His  idea,  that  the  colours  of  bodies  de* 
pend  on  the  magnitude  of  their  elementary  par- 
ticles, has,  it  iS'  believed,  at  present,  few  advo- 
cates.    After  him  this  subject  was  considered, 
though  in  a  more  practical  way,  and  with  refer- 
ence  to   the  art  of  dyeings   by  several  French 
philosophers,  especially  by  Dupay,  Hellot,  and 
Macquer,  who  conducted  their  inquiries   with 
great  ability,  pains,  and  perseverance,  at  the  na- 
tional expense.     More  recently,  Mr.  Delaval, 
of  Great  Britain,  refining  on  the  conjectures  of 
Newton,  attempted  to  deduce  the  varieties  of  co- 
Jour  from  the  different  densities  and  inftammahitity 
of  bodies.     This  work  was  for  some  time  popular, 
but  appears  lately  to  have  given  way,  in  the  public 
opinion,  to  the  more  enligntened  and  correct  phi- 
losophy delivered  on  this  subject  by  M.  Berthol- 
XET,  and  Dr.  Bancroft,  who  found  the  whole 
tloctrine  of  colours  on  chemical  principles — sup- 
posing that  particular  bodies  reflect,  transit,  or 
absorb  particular  rays  of  light,  in  consequence  of 
certain  ajfinitieSy  or  elective  attractions y  existing 
between  the  differently  coloured  matters,  and  the 
different  rays  of  Jig^t,  reflected,  transmitted,  ab- 
sorbed, or  made  latent/ 

But  the  discoveries  and  improvements  in  the 
construction  of  optical  instruments^  which  the  last 
age  produced, /ore  still  more  brilliant  and  intcrest- 


s   See    Exptrimemtal  Reumrehei   catuirnimg    tbt    PbiUtoply   •/  Permanent 
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ing  than  any  hitherto  mentioned.  Much  was 
done,  during  the  period  in  question,  in  the  improve^ 
ment  of  Telescopes.  The  Refracting  Telescope  was 
£rst  in  use.  In  this  instrument  no  signal  advant* 
ages  of  construction  seem  to  have  been  devised 
from  the  time  of  Huygens,  till  the  middle  of  the 
eighteenth  century.  It  was  then  that  Mn  Dol* 
2.AND,  a  celebrated  artist  of  Great-Britain,  disco- 
vered a  method  of  correcting  the  inconvenience 
and  errors  arising  from  the  different  refrangibility 
of  the  solar  rays ;  a  difficulty,  which,  since  the  time 
of  Newton,  had  been  generally  considered  as  in- 
surmountable. He  ascertained  that  lenses  of 
crown  and  of  flint  glass  might  be  so  prepared  and 
adjusted  as  to  correct  the  refractive,  and  of  course 
the  chromatic  powers  of  each  other.  On  this  dis- 
covery he  founded  the  construction  of  his  cele- 
brated Achromatic  Tdescope^  which,  doubtless^ 
deserves  to  be  ranked  among  the  most  valuabje 
acquisitions  of  the  age.  Mr.  Dolland  pursued  this 
improvement  by  increasing  the  number  of  glasses^ 
with  so  much  success,  as  to  make  the  refracting 
instruments  of  his  time  superior  to  the  reflecting 
of  equal  length.  The  principle  which  he  disco- 
vered was  explored  still  frirther,  and  the  Tele- 
scope which  he  contrived  carried  to  a  higher  de^ 
gree  of  perfection  soon  afterwards,  by  Mr.  JZeit 
HER,  of  Petersburgh,  who  ascertained,  by  experir 
ments,  that  increasing  the  quantity  of  kad  in  the 
formation  of  lenses,  augmented  the  power  so  oiucb 
desired  in  this  instrument.  And,  still  more  rer 
cently,  additional  discoveries  have  been  made  rer 
fipecting  it,  and  additional  means  of  correcting  its 
inaccuracies  devised,  by  Mr.  Robert  Blair,  Pro- 
fessor of  Astronomy  in  the  University  of  Exiinr 
burgh/     It  ought,  perhaps,  to  be  mentioned,  that 

t  See  Tnmictioiis  of  the  Royil  Society  of  Edinbnrgh,  voL  iii. 
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the  hints  and  publications  of  the  celebrated  Euler 
on  this  subject,  though  found  erroneous,  probably 
contributed  something  to  Mr.  Dolband's  disco- 
very; and  that  the  distinguished  mathematicians^ 
Clairaut  and  D'Alembert,  about  the  same  time, 
rendered  themselves  very  conspicuous  among  the 
philosophers  of  Europe,  by  their  ingenious  calcu- 
lations and  suggestions,  in  aid  of  the  achromatic 
instrument. 

But,  from  the  necessary  imperfection,  and  the 
small  limits  to  which  the  dioptric  plan  of  ihagni-» 
fyinfi[  distant  objects  is  confined,  the  improvement 
of  tne  Reflecting  Telescope  became,  early  in  the 
century,  an  object  of  particular  attention.  TTiis 
instrument,  which  had  been  invented,  in  the  pre- 
ceding century,  by  Mr.  James  Gregory,  of 
Aberdeen,  and  which  had  been  executed,  on  a 
different  plan,  by  Sr  Isaac  Newton,  was  greatly 
improved  by  Mr.  Hadley,  who,  in  1719,  pre- 
sented a  very  powerful  Telescope  of  this  kind  to 
the  Royal  Society.  In  17S4  Mr.  Short,  an  inge- 
nious artist  of  Edinburgh,  devised  still  further  im- 
provements in  this  instrument.  These  were  chiefly 
effected  by  a  new  method  which  he  discovered  of 
grinding;  mirrors.  But  the  secret  art  which  en- 
abled him  to  do  this  with  so  much  success,  is  said 
to  have  died  with  him.  After  him,  Mr.  Mudge, 
of  London,  by  making  specula  of  a  composition  of 
different  metals,  and  by  inventing  a  method  of 
grinding  them  in  the  parabolic  cnrvCy  which  had 
been    considered   so  difficult  a  problem  by  his 

Predecessors,  effected  yet  greater  improvements. 
Ir.  Mudge  was  followed  by  his  countryman,  Mr. 
Edwards,  who  also  laboured,  with  considerable 
success,  on  the  same  instrument.  But  it  was  re- 
served for  the  great  Astronomer  Herschel,  to  fur- 
nish the  world  with  reflecting  telescopes  of  the 


ff6  Mechanical  Philosophy: 

most  wonderful  magnifying  power.  The  extraor^ 
dinary  length  to  which  he  has  carried  his  im** 
provements,  and  the  astonishing  discoveries  which 
the/  have  enabled  him  to  make,  are  too  recent^ 
and  too  well  known  to  make  a  detail  of  them  ne-t 
cessary  here. 

During  the  period  which  we  are  considering^ , 
microscopes  have  been  also  carried  to  very  high 
degrees  of  perfection.  In  1702  Mr.  Wilson  xw 
vented  one,  of  the  single  kind,  which  is  still  much 
in  use.  In  1710  Mr.  Adams  presented  to  the 
ftoyal  Society,  another,  also  single,  but  of  much 
^greater  magnifying  power.  To  which  succeeded, 
soon  afterwards,  the  ingenious  device  of  Mr.  Grey, 
of  a  temporary  microscope,  by  means  of  a  globule 
of  waten  In  1788  or  1739,  Mr.  Lieberkuhk 
made  two  very  important  improvements  in  micro-^ 
^opes,  by  the  invention  of  the  -SWar  Microscope^ 
and  that  for  viewing  opaque  objects*  ITiese  were 
followed  by  the  rejecting  microscope  of  Dr.  Smith# 
said  to  be  superior  to  ail  others/  Besides  diose 
above  mentioned^  discoveries  and  improvementt 
relative  to  microscopes,  too  numerous  to  be  re<^ 
counted,  have  been  made  by  philosophers  and 
practical  opticians.  The  most  conspicuous  of  theai( 
are  Culpeper,  Baker,  Ellw,  Lyonet,  Martin^ 
CcjFF,  Adamsj  aad  Withering;  who  have  eitiher 
contrived  microscopes  suitable  for  particular  pur* 
{Moses,  or  suggested  inveatioAS  and  additions  of* 
mare  general  application. 

There  is  probably  no  division  of  this  review, 
under  which  another  modem  invention,  the  TWf- 
graphy  may  with  more  propriety  be  placed  thaA 
Ihis.  Though  something  hke  Telegraphic  con^ 
munications  had  been  attempted  many  centuries 
before,  on  particular  military  or  civil  emergences; 
yd  nothing  of  this  kind  was  reduced  to  jcgolar 
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astern,  or  much  known,  till  the  beginning  of 
e  eignteenth  century,'  when  M.  Amontons,  of 
^France,  exhibited  a  telegraph  on  a  new  and  con- 
venient plan.  It  wa$  not,  however,  until  after 
the  commencement  of  the  French  Kevolution  that 
this  machine  was  generally  applied  to  useful  pur* 
poses,  or  became  an  object  of  much  attention ; 
Toward  the  end  of  the  ye^r  1793  M.  CifAPPB 
announced  an  invention  under  this  name.  Whe- 
ther he  was  acquainted  with  the  contrivance  of 
M.  Amontons  is  not  known;  but  be  this  as  it 
inay,  his  wias  nearly  on  the  same  plan.  The  in- 
vention of  M.  Chappe  immediately  became  an 
object  of  public  attention.  Additions  and  alter^ 
ations  in  nis  plan  were  proposed,  and  some  of 
them  highly  advantageous ;  and  telegraphs  of  dif- 
ferent kinds  came  into  use  in  various  parts  of  the 
continent  of  Europe,  and  in  Great-Britain.  How 
great  the  importance  of  this  channel  of  intelli- 

fence  is  at  present,  and  how  much  more  so  it  may 
e  rendered  by  those  improvements  in  its  construc- 
tion and  management  which  we  may  reasonably 
expect  to  take  place,  will  readily  occur  to  every 
inind.  To  say  nothing  of  the  dispatch  with  which 
information  may  be  conveyed,  by  this  means,  in 
time  of  war,  and  thus  prevent  much  evil  of  vari- 
ous kinds,  it  may  hereafter  become  an  instrument 
of  commercial  communication  of  the  highest  uti- 
lity, and  may  be  rendered  subservient  to  many  va- 
luable national  purposes.' 

The  late  experiments  and  conclusions  of  Dn 
Herschel,  with  respect  to  the  rays  of  light  and 

«  It  it  aud  by  a  writer  in  the  PhiUttpiical  M^m%imt  of  London,  that 
the  cckhrftted  Robikt  Hooki,  the  contemportry  and  friend  of  Boyle, 
iDvenied  a  Tidtgrmfh,  on  the  tame  general  plan  of  thoie  which  have  been 
mice  wed;  and  formally  announced  and  detcribed  it,  in  a  paper  read  before 
the  Royal  Society,  May  iitt,  1684. 

«  See  Encyck^zdia,  art.  TeUgraph^  and  a  paper  on  the  tam^  tubjecti  in 
voL  L  of  the  MoMbly  Magaiioe  of  JUodon. 
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heat,  are  curious,  and  highly  interesting.  Iftr 
seems  to  have  demonstrated  that  the  different 
prismatic  colours  have  different  grades  of  temper 
rature;  that  radiant  beat,  as  wen  as  light,  is  not 
only  refrangible,  but  also  subject  to  uie  laws  of 
dispersion,  arising  from  its  different  refrangibility  j 
that  those  rays  of  light  which  have  the  greatest 
iUuminating  power  are  the  yellbiVy  and  those 
which  have  the  greatest  heating  power  the  redt 
and,  of  course,  that,  contrary  to  the  general  belief,, 
the  maximum  of  iUuminationy,  and  me  niaximun> 
of  heaty  da  not  coincide.*** 


ASTRONOMT. 


Though  this  subject  is  mentioned  Kist,  it  holdb  * 
very  conspicuous  place  among  those  branches  oF 
mechanical  philosophy  which  have  received  great 
accessions  ot  discovery  and' improvement  during  the 
century  in  question.  At  the  beginning  of  this  period 
flie  Principia  of  the  immortal  Newton  had  given  a 
Hew  face  taastronomicalscience^  Much  had  beeir 
done  by  his  predecessors,,  and  especially  by  the  sa- 

Sacious  Kepler^  to  prepare  the  way  for  his^  grand 
iscoveries;  but  it  was  reserved  for  this  luminary 
of  the  first  magnitude  to  shed  a  deeree  of  light  on 
the  laws  of  our  planetary  system,,  wnfch  has  served 
to  guide  every  exertion,  and  point  out  the  way  ta- 
all  progress  which  has  since  oeen  made.  It  was^ 
he  who  first  applied  the  simple  principle  of  gravis 
tation  to  account  for  the  movements  of  the  celes- 
tial bodies  J  who  laid  down  the  laws  of  this  great 
and  all  pervading  attraction ;  and  thence,  by  th^ 
assistance  of  a  sublime  geometry,  deduced  the  re- 
volutions of  the  planetary  orbs,  both  primary  and 

w  9er  Trtimctioiii  of  the  Rofd  Stdetj  for  tiOO.  * 
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^condaiy,  including  the  minute  irregularities  of 
«achy  with  some  errors  indeed,  but  with  a  degree 
of  cooformity  to  nature  and  subsequent  observa- 
tion, which  must  ever  astonish  and  delight  the  in- 
quiring mind«  The  British  philosopher  leaving 
astronomy  in  this  improved  state,  no  wonder  that 
those  who  came  after  him  should  at  once,  with 
growing  ardour,  and  with  greater  ease,  pursue  a 
course  which  he  had  so  happily  marked  out. 

At  the  beginning  of  the  century  under  review, 
we  find  Fl AMSTEAD,  riie  first  Astronomer  Royal  of 
£ngland,  devoting  himself  to  this  science  with 

freat  zeal  and  success.  He  particularly  directed 
is  attention  to  the  ^fixed  stars;  and  after  a  series  of 
patient  and  most  laborious  observations,  published* 
m  1719,  a  catalogue  of  stars,  more  extensive  and 
accurate  than  had  ever  been  formed  by  one  man. 
To  him,  both  in  oflbbe,  and  in  astronomical  fame, 
succeeded  Dr.  Halley,  who  made  a  number  of 
important  discoveries,  and  useiul  publications. 
Among  many  others  which  might  be  mentioned, 
he  discovered  the  Acceleration  of  the  Alvon,  and 

Jjave  a  very  ingenious  method  of  finding  her  paralr 
ax.  He  composed  tables  of  the  Sun,  the  Mooq, 
and  all  the  planets.  He  also  recommended  th^ 
mode  of  ascertaining  the  Longitude  by  Lanar  Ob- 
servations; a  mode  which  has  been  since  much 
improved,  and  generally  adopted;  and  which  is, 
jat  present,  the  most  certain  guide  of  the  mariner. 
After  him,  at  the  head  of  the  Royal  Observatory 
was  placed  Dr.  Bradley,  who  greatly  distin- 
jguished  himself  as  a  practical  astronomer.  He 
was  the  first  who  made  observations  with  suffici- 
ent accuracy  to  detect  the  smaller  inequalities,  in 
tlie  motions  of  the  planets  and  fixed  stars.  By 
means  of  this  accuracy,  he  discovered,  in  1727, 
the  aberration  of  the  stars,  a  phenomenon  pro- 
educed  by  the  compound  motion  of  the  earth,  and 
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the  rays  of  ligjht ;  and  furnishing  new  proof,  fcoth 
of  the  materiality  and  amazing  velocity  of  lieht, 
and  also  of  the  reality  of  that  motion  which  nad 
been  ascribed  to  the  earth.  The  same  gentleman^ 
in  1737,  discovered  the  nutation  of  the  earth^s 
axis — that  libratory  motion,  which  is  occasioned 
by  the  inclination  of  the  moon's  orbit  to  the  eclip- 
tic, and  the  retrograde  revolution  of  her  nodes  j 
thus,  in  the  course  of  ten  years,  making  two  of  the 
most  important  additions  to  astronomical  know-« 
ledge  that  the  century  produced. 

While  these  noble  and  successful  exertions  were 
making  in  Great-Britain,  to  improve  the  science 
of  astronomy,  the  philosophers  of  France  were 
employing  themselves  in  the  same  field  of  inauiry; 
and  with  very  honourable  success.  The  real  figure 
of  the  globe  we  inhabit  had  not  been,  before  thi? 
time,  satisfactorily  ascertained.  M.  Cassini,  the 
Astronomer  Royal  at  Paris,  believed  its  figure  to 
be  that  of  a  prolate  spheroid,  or,  in  other  words, 
that  the  polar  diameter  was  greater  than  the  equa'^ 
torial;  while  Newton  had  been  led,  by  his  prin- 
ciples, to  a  conclusion  directly  opposite,  and  had 
taught  that  it  must  be  an  oblate  spheroid,  or  flatted 
at  the  poles.  To  determine  the  question,  between 
these  contending  powers,  the  French  Royal  Aca- 
demy of  Sciences,  under  the^  authority  and  patron^k 
age  of  Lewis  XV.  resolved  to  have  two  degrees 
or  the  meridian  measured,  the  one  as  near  the 
Equator,  and  the  other  as  near  the  Pole,  as  pos- 
sible. For  this  purpose,  one  company  of  philoso- 
phers, consisting  ot  Messrs.  Godin,  Condamine, 
and  BouGUER,  to  whom  the  King  of  Spain  added 
Don  Ulloa  and  Don  Juan,  was  dispatched,  in 
1735,  to  South -America;  and  another  Company, 
consisting  of  Messrs.  Maupertuis,  ClairaulTj, 
Camus,  Le  Monier,  and  Outhier,  attended  by 
Professor  Celsius^  of  Upsal,  were  sent  to  Lapland, 
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These  companies,  after  devoting  several  years  to 
the  task  committed  to  them,  and  encountering  na<» 
merous  difficulties  in  the  prosecution  of  it,  at  length 
completed  their  design.  The  result  proved  to  be 
an  ample  confirmation  of  Newton's  opinion;  for 
a  degree  near  the  Pole  being  found  to  measure 
more  than  one  near  the  Equator,  they  necessarilj 
inferred  that  the  polar  degree  must  be  part  of  a 
larger  circle/ 

At  the  beginning  of  the  eighteenth  century,  our 
knowledge  of  the  Moon  was  extremely  defective. 
Since  that  period,  so  many  discoveries  have  been 
made  respecting  this  attendant  on  our  earth,  and 
the  laws  of  her  motion  have  been  so  ably  and  dili* 
gently  investigated,  that  this  part  of  astronomy 
may  now  be  ranked  among  those  which  are  most 
fiillv  known  and  understood.  For  these  investi- 
gations we  are  indebted  to  Clairault,  D'Alem- 

BERT,      EULER,      MaYER,     SiMPSON,     WaLMSLY, 

Burg,  Bouvard,  De  la  Grange,  De  la  Place, 
and  others.  By  the  labours  of  these  great  astro- 
nomers, the  inequalities  in  the  moon's  motion 
have  been  detected,  ascertained,  and  reduced  to  a 
system;  accurate  Lunar  Tables  have  been  formed; 
and  the  theory  of  this  satellite  has  been  carried  to 
such  a  degree  of  perfection,  that  her  place  in  the 
heavens  may  be  computed  with  a  degree  of  preci- 
sion, which  would  nave  been  pronounced,  a  few 
years  ago,  altogether  impossible.  With  respect  to 
the  condition  and  aspect  of  the  moon's  surface^ 
manv  important  discoveries  have  been  made,  and 
mucn  valuable  information  given  to  the  world,  by 
M.  ScHROETER,^  a  Celebrated  astronomer  of  Goet- 

«  It  U  impotiible  to  recollect  the  tttempt  by  M.  Biknakdin  db  8t. 
Pitftfti,  in  tuM8tm£e»  rf  Natmrt^  to  reTtre  the  opinion  of  Cassini  oo  that 
f«b)e^  wttboiit  ivprise.  That  to  learned  and  iziffenious  a  man  should  op- 
pose tac|i  diidnct  mathematical  demonttration,  it  one  of  those  caprices  of 
ve^octmhle  minds  not  easy  to  be  accounted  for. 

jr  See    SHtMifgraphuiht  fragmtmUt  ^K.  by  JoSAN.  HtihoIITMV* 
3^BA0tTtK,  4tO.  1 791, 
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tingen,  and  bjr  Dr.  Herschel,  of  Great-Britain; 
who,  by  the  aid  of  very  powerful  and  accurate  in* 
struments,  and  with  the  skill  and  perseverance  fof 
which  they  are  so  eminently  distinguished,  have 
made  surpMizing  progress  in  investigating  this  de- 
partment of  the  lunar  phenomena. 

When  Newton  died,  several  of  the  inequalitieM 
of  the  planetary  motions,  arising  from  the  disturbs 
ing  forces  of  various  bodies,  were  with  difficultY 
reconciled  with  the  astronomical  principles  whicn 
he  had  laid  down*  These  inequalities  have  been 
successively  investigated  since  that  time,  their 
causes  ascertained,  their  laws  fixed,  their  perfect 
consistency  with  the  Newtonian  theory  demon* 
strated,  and  thus  a  very  formidable  objection  to 
that  theory  satisfactorily  removed.-r-It  is  known  to 
mathematicians,  that  this  celebrated  philosopher^ 
calculating  the  effect  of  the  sun's  force,  in  pro* 
ducing  the  precession  of  the  equinoxes,  fell  mto 
an  error,  and  made  it  less,  by  one  half,  than  the 
truth.  The  true  quantity  of  this  motion  was  first 
determined  by  M.  D'Alembert,  in  1749;  who 
also,  in  the  course  of  his  inquiries,  more  fully  ex* 
plained  the  nutation  of  the  earth's  axis,  which 
nad  been  discovered  a  few  years  before  by  Dr. 
Bradley*  With  no  less  diligence  the  inequalities 
in  the  revolutions  of  all  the  planets,  and  especially 
o(  Jupiter  and  Saturn,  have  been  examined,  as- 
certained, and  reduced  to  regular  principles.  In 
these  difficult  investigations^  many  astronomers 
have  employed  themselves,  in  the  course  of  the  last 
century,  and  by  their  labours  rendered  important 
services  to  this  science;  but,  perhaps,  none  of  the 
number  deserve  more  honourable  aistinction  than 
Euler,  De  la  Place,  and  De  la  Grange,  whose 
accurate  observations,  and  rigid  and  delicate  ana* 
lyses,  with  a  view  to  explore  the  anom^es  in 
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question,  display  great  penetration,  diligence  and 
perseverance. 

The  year  1781  was  rendered  remarkable  by  the 
discovery  of  a  new  primary  Planet.  This  disco* 
very  was  made  by  the  celebrated  Herschel,  ail 
astronomer  of  Hanover,  residing  in  Great-Britain; 
He  had,  for  a  number  of  years^  distinguished  him* 
lelf  by  bis  successful  exertions  in  augmenting  the 
powers  of  optical  instruments,  ancf  particularly 
m  improving  the  reflecting  telescope.  With  an 
instrument  of  this  kind,  of  great  excellence,  he 
first  determined  the  existence  of  the  Planet^  whicli 
he  denominated  Georgfum  Sidus,  in  honour  of  the 
British  King;  but  which  is  now  generally  called^ 
bv  the  consent  of  astronomers,  after  his  own  name, 
r  rom  bis  observations,  and  those  of  others,  it  has 
been  since  found  that  ^is  planet  is  attended  by  Si± 
secondaries,  and  much  process  has  been  made  id 
ascertaining  the  respective  times  and  laws  of  theif 
revolutions/ 

Rit  this  discovery  is  not  the  only  one  which 
will  transmit  the  name  of  Dr.  Herschel  to  poste- 
rity with  distinguished  honour.  In  1787,  he  dis^- 
covered  a  sixth  satellite  of  Satutm,  and  the  year 
after  a  seventh^  attending  the  same  planet.  He 
ascertained  the  rotation  of  Saturn* s  Ring,  which 
may  be  regarded  as  one  of  the  most  important  ad-i^ 
ditions  made  to  astronomical  science  since  thos^ 
of  Dr.  Bradley.  He  discovered  a  second  Hn^ 
belonging  to  that  planet,  and  actually  observed 
fixed  stars  between  this  and  the  one  before  known. 
He  discovered  also  around  the  same  planet  a  quin- 
tuple belt  of  spots,  by  which  he  ascertained  the  re- 

•  Co  the  tnt  day  «f  the  ninecccfith  centvy  (Jaoaarj  i^  iSoi)  miIW 
WW  frimsfj  PUmei  was  ditcoYcred  by  M.  Piaszi,  of  Palmtus  in  SiaHjp 
%rhidi  it  Kkewiie  called  by  the  name  of  the  dlacorerer.  It  it  not  appiU 
reittly  brgcr  than  a  filed  ttar  of  the  eighth  magnitude.  The  incUnation 
ti  in  orhit  to  the  |>hBie  of  the  ecliptic  it  about  lo  dcg.  36  mia.  57  icc*  and 
^  periodical  tcvoiatiitt  a  littk  more  than  fotf  yea»a» 
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ality  and  the  time  of  its  diurnal  motion.  He  ha4 
published  new  and  valuable  observations  on  the 
sun,  the  moon,  and  indeed  on  almost  all  the  bo^ 
dies  belonging  to  the  solar  system.  He  hasgreatljr 
enlarged  our  acquaintance  with  the  fixed  stars; 
and,  m  a  wordy  so  much  extended  our  knowledge 
of  astronomy,  that  his  life  may  be  considered  as 
forming  one  of  the  most  important  aeras  in  the  his^ 
tory  or  this  branch  of  philosophy. 

At  the  close  of  the  seventeenth  century,  the 
respective  distances  of  the  several  planets  from  the 
sun  were  far  from  being  accurately  determined* 
These,  by  successive  observations,  have  been  since 
ascertained,  with  a  great  degree  of  precision ;  and 
the  various  astronomical  uses  which  this  knowledge 
is  calculated  to  subserve,  have  been  displayed  int 
the  most  satisfactory  manner.  Particularly  the 
observations  made  by  many  philosophers  on  the 
transits  of  Venus  and  Mercurj/y  which  the  eigh- 
teenth century  exhibited,  have  thrown  much  light 
on  this  subject,  and  on  several  questions  of  great 
importance  in  astronomy- 
It  is  but  a  few  years  since  our  knowledge  of 
Comets  was  in  its  infancy.  Dr.  Halley,  at  the 
beginning  of  the  period  under  consideration,  made 
the  first  attempt  to  give  a  systematic  view  of  thia 
part  of  the  science  in  his  Synopsis  Astronomite 
Cometica,  published  in  1705.  But  his  inquiries, 
concerning  these  excentric  bodies,  though  inge- 
nious and  highlv  valuable,  were  fiir  from  being 
adequate  or  satisfactory.  By  the  labours  of  mo- 
dem astronomers,  our  acquaintance  with  the 
comets  has  been  wonderfully  extended.  Sixty 
eight  new  ones  have  been  observed;  the  return  of 
many  of  them  haa  beeir  ascertamed  and  demon- 
strated," and  many  curious  facts  respecting  themt 

m  M.  Di  LA  Landi,  in  hit  History  of  Astronomy^  for  the  year  iSof« 
Uittinatet,  that  the  obfcnratioM  which  tooK  pUcc  in  the  cottnc  of  that  year 
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dtscovefed^  and  received  ample  illustration.  The 
iearned  and  indefatigable  kbours  of  leather  Bosco^ 
VICH9  and  of  M.  De  la  Place,  for  determininj 
the  orbits  of  comets,  have  been  long  known  an< 

? raised  by  astronomers.  The  great  works  of  M 4 
^KGRE,  and  of  ^ir  Henry  Englefield,  on  this 
branch  of  astronomical  philosophy,  are  entitled  to  a 
place  among  the  tno3t  full  and  Uselul  of  those 
which  have  appeared  on  the  subject.^  But  besides, 
what  has  been  effected  by  the  useful  inquiries  of 
thes€f  gentlemen,  the  observations  of  many  others^ 
and  particularly  of  De  Lalande,  and  his  country-^ 
men,  Messier,  and  Mechain^  and  also  of  Burck-^ 
HARDTi  ah  illustrious  German  astronomer,  have 
contnbuted  much  to  extend  our  knowledge  of 
comets.  It  is  further  worthy  of  remark  j  that  the 
difficulty  of  making  observations  on  comets  has 
beenj  within  a  few  yeai*Sj  greatly  diminished* 
The  methods  of  calculating  their  elements  are  now 
short  and  easy,  in  comparison  with  what  they 
were  Haifa  century  ago.  Operations  which  then 
occupied  many  days,  may  now  be  dispatched  with 
accuracy,  in  a  few  hours* 

The  importance  of  accurate  observations  on  the 
^xed  HarSy  in  order  to  ascertain  their  motion^ 
places,  and  relative  circumstances,  is  known  to 
every  astronomer.  It  is  to  the  stars  we  are 
obliged  to  refer  all  the  motions  of  the  sun,  the 
planets,  and  the  comets.  In  this  part  of  the  sci^ 
ence  under  consideration,  much  has  been  done 
during  the  last  century.    The  catalogue  of  stars 

Ihw  mdt  It  qtietckmable  wliether  the  doctrine  long  enteitamed,  and  conti* 
toed  Mtettlcd  by  him  mod  other  aatronomert,  that  comets  rerohre,  be  not 
crrooeoM.  This  doabe  wiU  probably  toon  receiTe  a  solution,  if  the  ^irit 
of  f eal  and  indncry  ihoald  continue  which  at  present  animafft  many  £a* 
toptaa  philosophcrt. 

i  TrMiiti  m  Cm$U^  by  M.  Pi  not  i,  %  Tols.  4to.  Paris,  17S3.  7h% 
Ditrrmimaikm  •/the  Orikt  of  Comets,  atcortHmg  to  the  Methods  of  Father  Bos- 
coTicN,  and  M.  Dt  la  Place,  v/Uh  mw  emi  iom^  TmUu^  bj  Sir. 
HtiiKT  Xif9Lftfisfc»,  410. 1799. 

K 


1 

66  Mechanical  Philosophy. 

formed  by  Flamstead,  was  before  mentioned  M 
one  o(  the  most  complete  ever  derived  from  thtf 
labours  of  an  individual.  To  this  succeeded  thcf 
observations  and  catalogues  of  De  la  Caille, 
Bradley,  and  Mayer,  which  it  is  scarcely  neces- 
sary to  say  were  highly  valuable.  After  these^  M,. 
Bode,  of  Berlin,  published,  in  1782,  a  very  exten- 
sive and  improved  catalogue,  which  is  greatly 
esteemed  among  astronomers.  He  was  followed 
by  the  celebrated  Baron  De  Zach,  of^Gotha, 
whose  catalogues  and  tables,  in  many  respects, 
excelled  all  that  had  preceded  them.  Besides 
these,  the  public  has  been  favoured  with  interesting' 
accounts  of  new  stars,  by  Herschel,  Maskelyne, 
the  eldet  Lalande,  and  many  others.  The  num- 
ber discovered  by  the  powerful  instruments  of 
Herschel,  in  particular,  is  almost  incredibly  great* 
But  the  last,  and  the  most  complete  series  of  ob- 
servations ever  made  in  this  department  of  astro- 
nomy, is  that  latelv  announced  by  Le  Francais 
LaLande,  the  nepnew  of  the  veteran  in  science, 
of  the  same  name  before  mentioned,  who,  with 
the  assistance  of  his  ingenious  and  enterprizing 
wife  J  has  determitied  the  places  of  fifty  thousand 
stars,  from  the  Pole  to  two  or  three  degrees  below 
the  Tropic  of  Capricorn.' 

We  may  also  reckon  among  the  great  astrono- 
mical  improvements  of  the  last  age,  the  formation 
of  many  Tables^  exhibiting  the  places  and  motions 
of  the  heavenly  bodies.  Among  the^  are  the 
Cometarial  Tables  of  Dr.  H alley,  since  enlarged 
and  corrected  by  many  hands,  and  particularly  by. 
a  number  of  emment  French  astronomers.  To  the 
same  list  also  belong  Taftfe^  of  the  Sun  and  Moon, 
by  Le  MoirtER,  and  De  la  Hire;  the  Solar  Tables 
of  De  la  Caille,  Dawes,  De  Lambre,  and  De 

t  See  LAx.ANj>B*t  Biticry  o/AttrMmy  for  x8oa 
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Zacr;  and  the  successively  improved  Lunar  Tables 
of  Clairault,  Euler,  Mayer,  Mason,  and  final- 
Iv,  of  Burckhabdt,  founded  on  the  observations  of 
IBuRG  and  Bouvard.  Tables  of  all  the  primary 
Planets^  and  their  Secondaries y  have  been  com- 
pleted during  the  period  in  question ;  amon^  the 
most  valuable  of  which  are  those  of  Bradley, 
Cassini,  De  Lambre,  Wargentin,  Vidal, 
Oriani,  Schubert,  Bitrckhardt,  and  De  La- 
LANDE.  Tables  of  Parallax  and  Refraction  have 
been  formed  by  Bradley,  Dunthorne,  and  Shep- 
herd, particularly  the  last,  whose  work  is  a  won- 
derfiil  monument  of  industry  and  perseverance. 
To  these  might  be  added  a  multitude  of  others^ 
published  by  mdividuals,  and  learned  societies,  va- 
rious sets  ot  which  may  be  found  in  modem  books 
of  astronomy.  Those  printed  in  De  Lalande's 
great  systematic  work,  are  probably  exceeded  by 
none  extant  in  fulness  and  accuracy.  By  means 
of  these  Tables^  many  complex  calculations,  which, 
without  their  aid,  would  cost  the  labour  of  several 
hours,  or  even  days,  may  now  be  performed  in  an 
eighth  or  tenth  part  of  the  time  which  they  for- 
merly employed,  and  with  much  greater  assurance 
of  a  true  result. 

Previous  to  the  eighteenth  century,  though 
Eclipses,  of  various  kinds,  had  been  observed  and 
calculated,  yet  these  operations  had  rarely  been 
made  subservient  to  any  important  practical  pur- 
pose. Within  a  few  years  past,  philosophers  have 
Said  more  attention  to  this  part  of  astronomy, 
lethods  have  been  devised  or  calculating  eclipses 
with  more  ease  and  expedition  than  before.  Large 
collections  of  these  calculations  have  been  made, 
for  a  long  series  of  years,  with  the  view  of  de- 
ducing from  thence  the  longitude  of  cities,  and 
determining  other  astronomical  and  geographical 
cjuestions.     Among  those  who  have  distinguished 
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were  brought  to  such  a  degree  of  accuracy  as  to 
be  thought  worthy  of  a  large  premium  from  the 
Board  of  Longitude,  before  mentioned.  Mayer's 
tables  were  afterwards  improved  by  Mr.  Charles 
Mason,  of  £lngland,  who  reached  a  still  greater 
degree  of  precision  in  his  calculations .  And  finally, 
to  the  Rev.  Dr.  Maskelyne,  the  present  Astro- 
nomer Royal  of  Britain,  is  due  tne  honour  of 
contributing  much  toward  the  perfection  of  the 
plan,  and  of  introducing  it  into  general  practice. 

Another  method  of  finding  the  Longitude,  by 
observations  on  the  Eclipses  of  Jupiter's  moons, 
though  practised  as  early  as  1688,  has  yet  been 
much  improved  during  the  period  under  discussion. 
For  these  improvements,  wnich  are  chiefly  founded 
on  the  superior  extent  and  accuracy  of  modem  ta- 
bles, we  are  indebted  principally  to  Drs.  Bradley 
and  Pound,  M.  Cassini,  the  younger,  Mr.  War- 
qentin,   and  M.  Delambre,  of  whom  the  ta- 
bles of  the  last  have  been  generally  adopted  in 
many  of  the  late  nautical  almanacks.     A  third 
mode  of  determining  the  Longitude,  by  well  regu- 
lated Time-keepers i  is  almost  wholly  a  production 
of  the  last  age.     For  although  some  attempts  of 
the  kind  were  made  in  the  preceding  century, 
nothuig  effectual    was  done   until    1714,  when 
Henry  Sully,  an  Englishman,  published  a  small 
tract  at  Vienna,  on  the  subject  of  watch-making, 
and  announced  some  improvements  in   the   art, 
with  a  view  to  the  Longitude,  which  were  said  to 
be  valuable,   and  attended  with  success.     This 
plan,   however,   was  afterwards   brought   much 
nearer  to  perfection,  by  the  ingenious  and  perse- 
vering labours  of  John  Harrison,  also  of  England, 
who,  in  1726,  produced  a  time-keeper  of  such  un- 
common accuracy  as  not  to  err  above  one  second 
in  a  month,  for  ten  years  together.     Watches  of  a 
similar  kipd^  and  which  have  proved  of  great  uti- 
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lity  to  navigators,  were  also  formed  soon  aftef 
Harrison's,  by  Kendal,  Arnold,  and  others  of 
Great-Britain,  and  by  several  distinguished  French 
artists.  The  happy  effects  of  these  discoveries  and 
improvements  in  aiding  navigation,  and,  of  course, 
their  favourable  influence  on  commerce  and  the 
interests  of  humanity,  are  so  obvious  as  not  to  re- 
quire formal  explanation. 

But  no  age,  assuredlv,  can  vie  with  the  last,  in 
the  accuracy  and  astonishing  powers  of  the  astfyh' 
nomical  Instruments  which  it  produced .  The  prin- 
cipal ones,  amongf  those  of  an  optical  kind,  were 
mentioned  in  a  former  part  of  this  chapter,  and 
need  not  be  again  recounted .  In  addition  to  these, 
many  curious  instruments  and  machines^  serving  to 
illustrate  and  exemplify  the  principles  of  astro« 
nomy,  have  been  devised  by  ingenious  men.  The 
first  deserving  of  noticfe  is  the  Orrery^  invented 
by  Mr.  George  Graham,  an  English  mathema- 
tical-instrument-maker, and  presented  to  Georgx 
1/  The  next  is  a  machine,  under  the  same 
name,  contrived  by  Mr.  James  Ferguson,  also 
of  England,  and  including  some  improvements 
on  the  former.  To  these  succeeded  a  Planeta-^ 
rium,  of  very  curious  structure,  by  Mr.  William 
Jones,  of  London,  and  the  celebrated  astro- 
nomical Sphere y  by  Dr.  Long,  Professor  in  the 
University  of  Cambridge;  to  say  nothing  of  a 
multitude  of  other  inventions  of  a  similar  kind,  by 
different  artists  and  astronomers.  But  among  all 
the  contrivances  of  this  nature  which  have  been 
executed  by  modern  talents,  the  machine  invented 

e  The  origin  of  the  name  giren  to  thif  machine  it  at  foUowt.  Mr. 
RowLET,  a  matheniatical-instrument-maker,  having  obtained  one  firom 
GaAHAM,  the  inventor,  to  be  sent  abroad,  with  tome  of  hit  own  inttm- 
mentt,  he  copied  it,  and  made  one  for  the  Earl  o/'Oaaiar.  Sir  RiciAfttt 
Steele,  who  knew  nothing  of  Mr.  Graham's  right  to  the  invention,  thinkr 
ing  to  compliment  the  n<%Ie  encouragefi  called  it  an  Orrefy^  and  gtir| 
RowLBr  the  praise  doe  tp  Giuibav.^ 
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by  our  illustrious  countryman.  Dr.  David  Rit- 
TENHOusE,  and  modestly  called  by  him  an  Orrery ^ 
lafter  the  production  of  Graham,  is  by  for  the  most 
curious  and  valuable,  whether  we  consider  its 
beautiful  and  ingenious  structure,  or  the  extent  and 
accuracy  with  which  it  displays  the  celestial  phe- 
nomena/ 

Among  the  instruments  for  making  astronomical 
observations,  invented  during  the  last  century, 
there  is  none  more  important  than  the  celebrated 
Suadrant^  invented  by  Mr.  Godfrey,  of  Phila- 
delphia, though  afterwards  claimed  as  a  production 
of  Mr.  Hadley,  whose  name  it  still  bears.  Tte 
inestimable  value  of  this  instrument,  for  various 
purposes,  and  especially  for  the  direction  of  the 
mariner,  is  well  known.  Since  the  original  plan 
of  constructing  it  was  announced,  improvements 
of  much  value  have  been  suggested  by  the  Rev. 
Dr.  EwiKG,'  Provost  of  the  University  of  Pennsyl- 
vania, by  Professor  Patterson,*  of  the  same  m- 
stitution,  and  by  Mr.  Magellan,  of  London. 
We  may  next  mention  the  Astronomical  or  Equa^ 
torial  Sector^  an  instrument  of  great  utility,  in- 
vented by  the  ingenious  Mr.  Graham,  before 
mentioned ;  the  Transit  and  Equal  Altitude  InstrU" 
^mentj  first  made  for  Le  Monnier,  the  French  as- 
tronomer, by  Mr.  Sisson,  of  London;  and  the 
Grand  Astronomical  Circle^  by  Borda  and  others, 
the  most  complete  and  comprehensive  instrument 
in  use  among  astronomers,  being  in  fact  a  kind 
of  portable  wservatory,  and  probably  carrying  the 


/  For  a  (ttrther  tccooot  of  this  cekbnted  Omry^  see  the  TramtatiUnt  of 
tke  Ameruam  PbiUfphkml  Sodttj,  ToL  i.  Those  who  Wish  to  see  a  brief  and 
comprehcoshre  Tiew  of  the  genius,  character  aod  works  of  Dr.  Rittin- 
lioosi,  will  fiod  a  good  sketch  of  them  in  an  EuUgittm^  pronounced  in 
booov  of  his  memory,  before  the  American  Philosophical  Society,  by  Dr. 

ItoSB. 

g  Transactioos  of  Uie  American  Philoiophkal  Society,  toL  u 
S  an.  ToLir. 
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delicate  accuracy  of  its  indications  to  ne^jy  &tf 
great  a  length  as  human  art  will  admit.  Nof 
ought  it  to  be  omitted  here,  that  the  method  of* 
graduating  astronomical  instruments  has,  withiil 
the  last  age,  received  the  most  astonishing  im<< 

{jrovements.  Mr,  Bird,  of  Great-Britain,  was 
ong  distinguished  in  this  line;  but  more  fecently 
his  countryman,  Mr.  RaMsden,  has  invented  d 
method  incomparably  more  easy,  expeditious,  and 
accurate  than  any  before  known.  The  abri4ge<< 
ment  of  labour  by  this  new  method  is  scarcely 
credible*  An  operation  which  cost  Mr.  Bird 
several  days,  we  are  told,  can  flow  be  performed 
much  better  upon  Mr.  Ramsdek's  plan^  and 
nearly  in  as  many  minutes. 

Besides  the  invention  of  new  astronomical  In*' 
struments,  the  last  age  is  also  remarkable  for  the 

treat  improvement  otalmost  all  which  were befortf 
nown  and  in  use.  The  setvices,  by  these  means^ 
rendered  to  astronomy  bv  the  attists  mentioned  in 
the  last  paragraph,  ana  also,  by  Short,  Gra^ 
HAM,  Herschel,  Troughton^  and  others,  among 
whom  might  be  mentioned  several  French  artists 
of  eminence,  are  too  numerous  and  important  to 
be  adequately  acknowlede;ed  in  this  place «  These 
improvements  have,  no  doubt,  served  greatly  to 
abridge  the  labour  of  astronomical  calculations^ 
and  to  confer  new  accuracy  upon  every  part  of 
the  science. 

At  the  conclusion  of  the  seventeenth  century^ 
the  number  of  regularly  established  and  endowed 
public  Observatories  was  small.  It  is  believed 
that  only  twoy  or  at  most  three^  of  any  distinction 
existed  on  earth.  Within  the  last  century,  the 
number  of  these  institutions  has  greatly  increased. 
They  arc  now  established  in  almost  every  part  of 
Europe;  richly  fiimished  with  the  best  apparatus 
for  making  observations  ^  and  continually  sending 
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^rth  discoveries  and  improvements,  as  the  best 
evidence  of  their  utility. 

But  astronomy  has  not  only  been  enriched  by 
the  augmentation  of  its  own  immediate  revenues; 
it  has  been  alsb  improved,  during  the  period  in 
question,  by  the  collateral  aid  of  other  science^ 
and  arts.  The  improvements  in  the  mechanic  artSy 
by  furnishing  the  astronomer  with  more  perfect 
instruments^  have  materially  furthered  him  in  his 
t:our8e.  The  discoveries  in  dynamics  and  optics, 
and  the  refinements  which  have  taken  place  in  ma- 
thematical science^  though  apparently  of  small  mo- 
ment when  considered  m  themselves^  yetj  when 
applied  to  astronomical  investigations,  have  proved 
Inghly  important  and  useful.  Formerly  astro- 
homy  could  only  be  improved  thrbugh  the  medium 
of  actual  observation ;  but  when  the  gt^at  New- 
tonian theory  of  the  solar  system  was  once  estab- 
lished, a  new  path  of  inquiry,  and  new  glDunds 
df  calculation,  were  laid  down.  Data,  from  that 
period,  were  afforded  for  ascertaining,  with  great 
precision,  the  orbits,  the  revolutions,  and  the  in- 
equalities of  the  several  planetary  bodies;  and  new 
light  and  aid  poured  in  on  every  side,  from  the 
geometrician  and  the  artist,  as  well  as  from  the 
immediate  inquirer  in  this  sublime  science. 

Under  this  head  it  is  proper  to  mention  the  in- 
troduction of  the  New  or  Gregorian  Style  of  chro- 
nology into  Great-Britain  in  1752.  In  1582 
Pope  Gregory  XIII.  finding  perplexity  to  arise 
in  the  computation  of  time,  firom  some  errors  ifi 
the  Julian  Kalendar,  which,  antecedently  to  that 
period,  had  been  used  throughout  Christendom, 
thought  proper  to  order  the  formation  and  adop- 
tion of  a  new  style  of  reckoning.  The  astronomers 
and  mathematicians  whom  he  summoned  to  Rome 
for  that  purpose,  after  spending  several  years  in 
investigating  the  subject,  and  adjusting  the  prin- 
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ciples  of  another  system,  produced  what  has  beeit 
since  called  the  Gregorian  Kalendar.  In  forming 
this  method  of  computation  eleven  days  were  an-^ 
ticipated  or  lopped  off  from  the  old  Kalendar, 
and  a  plan  attempted  for  maintaining  more  chro- 
nological accuracy,  by  a  proper  distribution  of 
Epacts  through  the  year.  The  Gregorian  StylCj 
thus  formed,  was  soon  adopted  by  all  the  Catholic 
^ates,  and  in  most  of  the  rrotestant  countries,  be>- 
fore  the  commencement  of  the  eighteenth  century. 
In  Britain,  however^  and  her  dependencies,  and 
in  a  few  other  Protestant  states,  the  Julian  or  Old 
Style  was  not  given  up  for  a  nitmber  of  years  af- 
terwards. In  1752,  by  an  act  of  the  British  Par- 
liament, the  Gregorian  Kalendar  was  adopted,  and, 
at  the  same  time,  the  Ecclesiastical  Year,  which 
had  before  comnienced  on  the  25th  of  March, 
was  made  to  coincide  with  the  CivU  Year,  and 
ordered,  like  that,  to  be  computed  from  the  first 
of  January, 

Besides  the  great  names,  and  the  important 
discoveries  and  improvements  above  detailed,  it 
could  be  easy  to  add  to  the  list  many  more  abun- 
dantly worthy  of  notice.  The  numerous  observa- 
tions and  writings  of  Ferguson,  Lax,  Vince^ 
and  others  of  Great-Britain ;  of  Bailly,  De  Par- 
CEVAL,  Bernier,  Sejour,  ,  and  Duvaucel,  of 
France;  of  Lambert,  Grischow,  Olbers,  Dk 
Wahl,  Wurm,  and  Klugel,  of  Germany;  of 
BiANCHiNi,  Frisi,  Manfredi,  Zanotti,  Oddi, 
Cagnoli,  and  Oriani,  in  Italy;  of  Klingensti- 
ERNA,  Mallet,  Prosperin,  and  Meland«r- 
HiELM,  in  Sweden;  of  Rcemer,  XiOqwenoern, 
BuGGE,  and  Wurbierg,  in  Denmark;  and  of  many 
others,  in  almost  every  part  of  Europe,  have  aU 
contributed  something  to  the  astronomical  im- 
provements of  the  age,  and  facilitated  the  acquLsir 
tion  of  astronomical  knowledge. 
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UoT  has  America  been  destitute  of  zealous  stu- 
dents, and  successful  observers  in  astronomy.  Be- 
sides the  illustrious  Rittenhouse,  before  men- 
tioned, whose  name  alone  would  rescue  his  coun- 
try from  the  charge  of  deficiency  in  astronomical 
genius,  we  can  boast  of  Colden,'  Winthrop, 
EwiKG,  BowDoiK,  Madison,  Page,  Patterson, 
Ellicott,  Willard,  and  several  others,^  who, 
if  they  have  not  made  splendid  discoveries,  not 
great  additions  to  astronomical  science,  have  yet 
published  useful  observations,  and  contributed  to 
promote  that  degree  of  taste  for  this  branch  ofphi- 
iosophy  which  exists  in  our  couatry. 


From  the  foregoing  review,  it  will  appear,  that 
almost  every  part  of  mechanical  philosophy,  dur- 
ing the  eighteenth  century,  has  undergone  great 
and  radical  improvements;  and  that  the  path  is 
evidently  marked  out  to  still  greater  and  more  in- 
teresting attainments.  For  much  of  this  progress 
we  are  indebted  to  accident;  but  our  obligations 
are  also  great  to  the  genius  and  industry  of  indivi- 
duals, and  the  labours  and  publications  of  many 
learned  societies,  who  have  with  honourable  zeal 
and  perseverance  encouraged  experiments  and  en- 
terprizes  of  discovery;    and  collected  and  made 


t  "Set  PrlmdpUt  0/  Action  im  Mattery  and  th*  mtiUm  of  the  Planets  ex- 
from  tboie  PrimtipUst  &c.  by  Caowalladbi  Coldbn,  Esq.  4toI 
JLondoii,  Dodtlcy,  I753<  ^^^  *^  *  sobtequent  publication  by  the  aamt 
aodior,  in  the  form  of  a  Letter  to  the  Earl  of  Macclesfield,  expfauning 
the  doctrines  contained  in  the  former  work.  Mr.  Coldbn  was  lor  some 
years  prior  to  the  American  Rerolution  Lieutenant-GoTemor  of  the  pro- 
prince  of  New- York.  WhateTer  may  be  chouf^ht  of  some  of  the  opinions 
exhibited  in  these  i>ubHcations,  they  display  ^nius,  leaminj^  ^d  an  un- 
iisnal  taste  for  mathematical  and  astronomic^  inquiries. 

/*  The  specimens  which  haTe  been  given  to  the  public  of  the  astronomi-* 
cal  learning  and  skill  of  most  of  the  gentlemen  mentioned  above,  and 
«f  some  other  Americans,  may  be  found  in  the  volumes  of  Transactions 
which  hare  been  published  by  the  American  PbiUs^bical  Sotiety,  and  in 
the  Jdewtoirs  of  the  Ameritan  Aeadcwsy  of  Arts  and  Sdesuu, 
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known  a  multitude  of  important  facts.  It  is  also 
a  remarkable  characteristic  of  the  age,  that  every 
branch  of  natural  philosophy  has  been  invest!*; 
gated  in  modern  times,  in  a  more  practical  man^ 
ner  than  ever  before,  and  more  extensively  and 
generally  applied  to  purposes  of  economy  and  the 
arts.  While  the  explorers  of  science  have  gratified 
liberal  curiosity,  and  gained  reputation  for  them- 
selves,  their  inquiries  have  been  rendered  subser^ 
vient  to  the  abridgment  of  labour ;  the  increase 
both  of  expedition  and  elegance  of  workm§inship^ 
in  manufactures;  and  the  promotion  of  human  com<» 
fort,  to  a  degree  beyond  all  former  precedent.  In 
short,  the  number  of  heads  and  of  hands  at  work, 
in  the  various  departments  of  mechanical  philoso-. 
phy,  at  the  close  of  the  century  under  considera- 
tion, was  unquestionably  much  greater  than  ever 
before  since  science  was  an  object  of  human  study. 
That  much  further,  and  more  satisfactory  light, 
therefore,  may  be  expected  to  break  in  upon  us,  at 
no  great  distance  of  time,  on  many  points  at  pre-^ 
sent  involved  in  darkness,  can  hardly  be  doubted, 
**  But  the  subject,"  says  an  eloquent  writer,  "  is 
♦'  still  greater  than  oui;  exertions,  and  must  for  evei? 
**  mock  the  efforts  of  the  human  race  to  exhaust 
**  it.  Well  did  Lord  Bacon  compare  natural  phi-* 
losophy  to  a  pyramid ;  its  basis  is  indeed  the  his-! 
tory  of  nature,  of  which  we  know  a  little,  and 
conjecture  much;  but  its  top  is,  without  doubt, 
hid  high  amone  die  clouds.  It  is  the  work  which 
God  worketh  from  the  beginning  to  the  end^  in-r 
^*  finite  and  inscrutable  !"* 

I  Bohop  WATion'ft  Ckiwdui  Ssmft^  voL  L  p.  1$. 
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CHAPTER  II. 


CHEMICAL    PHILOSOPHY. 
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As  Mechanical  Philosophy  has  a  respect  io  those 
motions  of  the  larger  bodies  of  the  universe  which 
fall  under  the  inspection  of  our  senses,  so  Chemi-^ 
cal  Philosophy  is  the  science  which  explains  those 
motions  which  take  place  among  the  minute  com* 
ponent  parts  of  bodies,  and  which  are  known 
chiefly  by  the  effects  which  they  produce ;  in  other 
words,  its  object  is,  "  to  ascertam  the  ingredients 
that  enter  into^the  composition  of  bodies— 4o  ex- 
amine the  nature  of  these  ingredients,  the  manner 
'*  in  which,  and  the  laws  by  which,  they  combine^ 
^*  and  the  properties  resulting  from  their  combina^ 
'*  tion."  It  may  safely  be  asserted,  that  there  is 
no  branch  of  science  in  which  the  discoveries  and 
improvements,  during  the  last  century,  have  been 
more  numerous,  or  more  important,  than  in  this. 
Indeed,  such  has  been  their  number,  and  their  in-^ 
teresting  nature,  that  to  exhibit  them  in  detail 
would  be  to  fill  many  volumes. 

Though  some  of  the  facts  and  principles  which 
enter  into  all  the  systems  of  modern  chemistry  have 
been  known  for  many  centuries,  and  indeed  as  far 
back  as  history  reaches;  yet,  as  a  regular  science,  it 
could  scatrely  be  said  to  have  had  an  existence 
prior  to  the  middle  of  the  seventeenth  century.  It 
was  about  that  time  that  the  learned  societies  in 
Europe  began  to  be  formed,  and  the  reign  of  Al- 
chemy to  decline.  In  the  inquiries  then  instituted 
in  chemical  philosophy,  the  celebrated  Mr.  Boyle 
led  the  way.     His  speculations  and  experiments 
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on  light,  heat,  air,  water,  and  other  subjects  al- 
lied to  those,  were  in  several  respects  useful,  and 

repared  the  way  for  subsequent  improvements. 

'o  his  learned  labours  succeeded  those  of  Dr. 
Mayow,  who  not  only  prosecuted  the  inquiries 
commenced  by  Boyle,  but  had  also  the  honour  of 
devising  others,  equally  new  and  important.  He 
went  far  in  discovering  some  of  the  properties  of 
that  portion  of  the  atmosphere  which  has  been  since 
called  vital  air  and  oxygen,  and  ascertained  the 
necessity  of  its  presence  for  the  purposes  of  com- 
bustion and  respiration/  The  discoveries  and  the 
works  of  this  experimental  philosopher,  however, 
notwithstanding  their  curious  and  valuable  nature, 
strangely  fell  into  forgetfulness,  and  a  century  after 
their  publication  were  scarcely  at  srtl  known  among 
the  learned  of  Europe.  In  the  list  of  luminaries  in 
chemical  science,  the  immortal  Newton  next  ap-» 
pears.  Though  his  mind  was  chiefly  occupied  m 
exploring  other  regions  of  philosophy,  he  was  by 
no  means  regardless  of  this;  and  about  the  be- 
ginning of  tne  eighteenth  century  he  first  sug- 
gested the  idea  of  arranging  the  phenomena  of  che- 
mistry under  the  head  of  a  peculiar  species  of  at- 
traction. The  chemists  who  lived  before  this  great 
philosopher  supposed  that  all  solvents,  or  sub- 
stances capable  of  dissolving  others,  were  com- 
posed of  particles  which  had  the  form  of  wedges 
or  hooks;  that  solution  consisted  in  the  insinuation 
of  these  wedges  or  hooks,  between  the  particles 
of  the  bodies  to  be  dissolved ;  and  that  chemical 
combination  was  merely  the  linking  of  the  differ- 
ent particles  together,  by  means  of  holes  in  one 
set  of  them,  into  which  the  hooks  or  the  wedges  of  ' 
the  other  set  were  thrust.  Such  explanations,  ab- 
surd as  they  may  appear,  were  generally  fashiona^ 

/  Tr4i4tMttu  ^uiitfui  MeUf'PhyfUif  p.  14  and  jo^ 
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ble,  until  Newton  first  ascribed  the  chemical 
union  of  bodies  to  an  attraction  between  the  par- 
ticles themselves — a  doctrine  which  was  soon  una- 
nimously received,  and  has  continued  ever  since  to 
prevail.  The  nature  and  laws  of  this  attraction 
were  afterwards  better  explained  and  svstematized 
by  Mr.  Geoffroy,  a  philosopher  of  France,  who 
invented  a  method  of  representing  the  different  che- 
mical affinities  by  figures  and  diagrams,  and  arrang- 
ing them  in  tables;  a  method  which  has  been  since 
generally  received  into  practice,  and  which  has- 
greatly  contributed  to  the  facility  and  advancement 
of  this  science.  Contemporary  with  Geoffroy 
was  BoERHAAVE,  who,  among  the  various  objects 
to  which  he  directed  his  great  and  excellent  mind, 
made  himself  conspicuous  by  his  attention  to  che- 
mistry. He  made  many  new  experiments,  and 
improved  almost  every  part  of  chemical  philosophy 
which  was  then  known.  He  was  particularly 
distinguished  by  niaintaining,  in  opposition  to 
BoTLE  and  Newton,  that  heat  was  a  real  specific 
substancCy  a  fluid  universally  diffused,  and  one  of 
the  most  important  agents  in  nature.  In  support- 
ing this  doctrine  he  triumphed  over  his  illustrious 
opponents,  and  established  a  principle  which  has 
been  in  substance  generally  adopted  by  the  philo- 
fophical  world  since  that  time. 

At  an  early  period  of  the  eighteenth  century 
Stahl,  an  eminent  German  chemist,  published 
his  theory  of  Phlogiston^  which  produced  one  of 
the  most  remarkable  revolutions  m  chemical  phi- 
losophy that  ever  occurred.  This  theory  had 
been  invented  and  published,  in  the  preceding 
century,  by  Becher,  a  philosopher  of  Germany; 
but  he  died  before  it  obtained  that  character  and 
currency  which  it  afterwards  acquired.  It  was 
reserved  for  Stahl  to  adopt  and  systematize  his 
doctrines  in  a  manner  so  plausible  and  consistent 
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as  \^  secure  for  them  a  general  reception.  Ac-r 
cordia^  to  this  celebrated  theorist  there  is  only 
one  substance  in  nature  capable  of  combustion, 
tehich^  therefore,  he  called  phlogiston  ;  and  ail  those 
bodies:  i^hich  can  be  made  to  bum  contain  more 
or  less  of  it.  Combustion  is  merely  the  separation 
of  this  substance,  which,  during  the  process,  flies 
off,  leaving  the  incombustible  body  with  which 
It  was  (Connected  behind.  He  supposed  the  con-^ 
TersioQ  of  sulphuif  into  an  acid,  by  the  action  of 
hcat^  most  completely  to  illustrate  and  confirm 
liis  doctrine;  and,  indeed,  so  ingeniously  devised^ 
and  so  extremely  plausible  were  his  experiment* 
on  this  subject,  that  he  was  considered  as  havinfi^ 
satisfactorily  established,  both  in  the  analytic  and 
synthetic  methods,  the  principle  for  which  he  con* 
tended.  Objections,  it  is  true,  were  made  to  this 
theory,  for  it  was  soon  found  that  sulphur  would 
not  bum,  if  air  were  completely  excluded,  and 
that  the  sulphuric  acid  was  heavier  than  the  sup- 
posed compound  from  which  it  was  produced^ 
But  still  the  phlogistic  doctrine  prevailed.  The 
simple,  luminous,  and  satisfactory  manner  in  which 
it  appeared  to  account  for  various  phenomena,  and 
the  numerous  facts  which  seemed  to  give  it  sup- 
port, aided  by  the  ingenious  refinements  of  itf 
partizans,  for  a  considerable  time,  bore  down  all 
opposition. 

The  theoiY  of  Stahl  maintained  its  ground  fiw 
more  than  half  a  century.  It  commanded  the 
general  assent  of  chemical  philosophers,  and  was 
cipccially  adopted  and  defended  by  some  of  the 
most  eminent  men  which  the  age  produced.  And  • 
although  it  is  now  rejected  by  a  great  majority  of 
those  who  cultivate  the  science  of  chemistry;  yet 
neither  the  ingenuity  of  the  system,  nor  the  talenta 
of  its  author,  can,  for  a  moment,  be  questioned. 
Indeedji  the  doctrine  of  this  great  man,  though  at 


Chemical  Philosopki/i  S  i 

j[)resent  generally  considered  as  erroneous,  was  by 
ho  means  an  useless  effoit  of  mind.  Before  the 
publication  of  his  theory^  the  different  branches  o^ 
this  science  had  been  studied  in  a  mahner  too  de*» 
tached  and  unsjystematic ;  experiments  had  been 
tnade  with  too  little  accuracy ;  and  scarcely  any  lu- 
minous and  generalizing  views  had  yet  been  given 
of  the  subject.  In  the  fair  and  ingenious  fabric  of 
Stahl,  the  scattered  fragments  produced  by  pre-^ 
cedin|f  inquirers  were  arrariged  and  combined  i 
expenments  began  to  be  conducted  with  a  spirit 
of  more  acute  and  precise  observation;  and  th0 
whole  aspect  of  this  department  of  philosophy  be4 
came  more  regular  and  scientific; 

Assuming  his  theory^  as  in  genera)  the  only  truei 
one,  and  proceeding  on  its  fundamental  principlesi 
the  philosophers  wno  followed  him  devised  consi-* 
derable  improvements,  and  made  many  important 
discoveries.  The  Rev.  Dr.  Hales  revived  the  pur- 
suit of  pneumatic  chemistry,  which  had  been  gene- 
rally neglected  since  the  time  of  Mayow  ;  and,  in- 
deed, the  honour  of  being  the  father  of  this  branch 
of  the  science  belongs  more  eminently  to  him  than 
to  any  other  individual;  He  found  that  many  sub- 
stances were  readily  convertible  from  the  fixed  to 
the  ^seous  state,  dXiA  vice  versa;  he  carried  his  in«^ 
quines  into  the  effects  of  fermentation^  dissolution^ 
combination,  combustion  and  respiration^  further' 
than  any  who  had  gone  before  him;  he  ihade 
great  improvements  in  the  necessary  machinery 
and  apparatus  for  pneumatic  experiments  i  and ^  oh 
the  whole,  was  the  author  of  many  valuable  addi- 
tions to  the  science.  Soon  afterwards  Dr.  Black 
published  the  celebrated  doctrine  of  latent  heat — 
a  doctrine  of  fundamental  importance,  and  of 
great  extent  in  its  relations.  He  also  ascertained 
the  existence  and  some  of  the  properties  oi  fixed 
air,  since  called  carbonic  acid  gas — a  substance 
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which  holds  a  high  place  in  modern  systems  of' 
chemistfjr"  Some  other  distinguishing  propertite9 
of  this  air,  and  the  relations  which  it  sustains  tor 
various  bodies,  were  further  investigated  by  Dr.* 

RiTTHERPORD,   ProfcSSOr    MACBRIDEy   Mt.    LaNE^ 

and  others.  ' 

Immediately  succeeding  to- these  brilliant  disco- 
veries, were  those  of  Mr.  Henry  CAVENDisH,:who, 
in  1766,  with  more  success  than  any  preceding*iw- 
qliirer,  ^xamin^d  the  nature,  and  ascertained  the 
properties  of  inflammable  (or  hydrogen)  air;  and  a* 
few  years  afterwards  made  the  grand  discovery  of 
the  composition  of  water,  which  was  destined  soon 
to  become  the  corner-stone  of  a  new  theory.  Inr 
the'  meantime,  Sir  Torbern  Bergman,  an' illus- 
trious Swede,  was  busily  engaged  in  exploring  the 
same  department  of  phitosophy.  In  the  course  of 
his  inquiries,  he  threw  great  light  on  the  subject 
of  electi'oe  a t(r actions;  enlarged  and  explained 
more  satisfactorily  the  tables  of  affinities;  gaVe 
much  new  and  valuable  information,  relating  to 
the  constitution  oi  volcanic  and  other  mineral  sub- 
stances; made  a  considerable  reform  in  the  no- 
menclature of  the  science,  and  accomplished 
so  large  an  amount  of  improvement,  that  he 
may  be  justly  styled  one  of  the  great  fathers  of 
chemistry.  Contemporary  with  Bergman  was  his 
celebrated  countryman  Scheele,  one  of  the  most 
extraordinary  men  and  distinguished  philosophers 
of  the  age  in  which  he  lived.  He  has  been  justly 
called  the  Neioton  of  chemistry.  Without  the  aid 
of  education  or  of  wealth,  his  genius  burst  forth, 
and  shone  y^th  astonishing  lustre  j  insomuch  that 
at  the  age  of  forty-four,  when  he  died — an  age  at 
which  most  other  great  men  have  but  begun  to  at- 
tract public  attention — ^he  had  finished  a  career  of 
discoveries  which  have  no  equal  in  the  annals  of 
chemistry.  He  made  new  and  mgenious  analyses  o( 
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many  bodies,  the  composition  of  which  had  never 
before  been  accurateiy  investigated.  He  disco- 
vered vital  or  oxygenous  air,  about  the  same  time 
with  Dr.  Priestley,  and  without  any  knowledge 
of  what  had  been  done  by  that  celebrated  philosQ-> 
pher.  He  discovered  a  number  of  new  acids y  and 
exceedingly  enlarged  the  lists  of  chemical  sub-' 
stances.  He  made  known  a  number  of  newr 
paints  and  dyesy  and  in  various  ways  contributed 
to  the  progress  of  arts  and  manufactures.  In  short; 
he  instituted  such  a  variety  of  original  and  inter- 
esting experiments,  and  threw  so  much  light  on 
almost  every  branch  of  chemical  science,  that  a' 
volume  might  be  filled  with  their  history,  and  with 
the  praises  of  his  ingenuity,  diligence,  enterpiize 
2nd  success. 

Next,  in  this  honourable  catalogue,  stands  Dr. 
Priestley,  whose  fame  as  the  author  of  number- 
less valuable  experiments,  and  many  important 
discoveries,  is  known  in  every  part  of  the  world 
where  philosophy  is  cultivated.  His  labours,  par- 
ticularly in  pneumatic  chemistry,  have  been  exten- 
sive, various  and  persevering  to  a  wonderful  degree. 
Among  many  other  services  rendered  to  this  branch 
of  science,  he  discovered  \\\e  nitrous  and  oxygenous 
airs;  be  first  exhibited  acids  and  alkalies  in  the^/z- 
seous  form;  he  discovered  the  power  of  vegeta- 
tion to  restore  vitiated  air;  he  ascertained  the 
influence  of  light  in  enabling  vegetables  to  yield 
pure  air;  and  he  threw  much  light  on  the  princi- 
ples of  respiration,  and  the  influence  of  oxygenous 
air  on  the  blood.  But  the  great  extent  and  value 
of  his  inquiries,  respecting  the  analysis  of  the  at- 
mosphere, and  the  production  of  various  factitious 
airs,  can  be  fully  understood  only  by  the  perusal  of 
his  instructive  volumes  on  these  subjects. 

To  the  list  of  successive  luminaries  in  chemistry, 
now  under  review,  it  would  be  improper  not  to 
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Md  the  name  of  M.  Macquer,  who  cotltributed,- 
in  an  eminent  degree,  to  the  advancement  of  che-* 
mical  knowledge^  by  his  excellent  works,  long  held 
in  thfc  highest  esteem,  in  every  part  of  Europe. 
His  ingenious  experiments  and  numerous  discove* 
ries,  particularly  respecting  arsenic,  dyes  and  earths, 
will  ever  entitle  him  to  honour  and  gratitude  from 
philosophers.  By  the  labours  of  thes6  great  men^ 
^nd  of  many  others,  ^hose  names  might  with  pro« 
priety  be  mentioned,  did  not  our  limits  forbid  such 
an  enlar^ment  of  the  list,  the  boundaries  of  che^ 
mical  philosophy  had  been  more  extended,  and  its 
stores  of  experiment  and  discovery  more  enriched, 
within  the  twenty  years  immediately  preceding  the 
introduction  of  the  theory  of  the  French  Academl-* 
cians,  than  in  any  whole  century  before. 

All  the  great  chemists  whose  names  have  been 
mentioned,  were,  at  this  time,  votaries  of  the 
phlogistic  theory  of  Stahl,  Their  experiments 
ind  discoveries,  indeed,  were  sometimes  found  to 
militate  strongly  against  this  popular  doctrine,  and 
some  of  them  ventured  occasionally  to  call  in  ques^ 
tion  its  leading  principles.  Still,  however,  dis- 
cerning no  preferable  ground  on  which  to  rest,  and 
finding  some  ingenious  devices  to  reconcile  dis-> 
cordant  appearances,  they  adhered,  in  general, 
to  the  opinions  of  the  illustrious  German.  But  the 
fair  structure  of  this  great  philosopher  was  doomed, 
like  most  human  labours,  to  be  soon  overturned  by 
the  restless  hand  of  innovation.  The  experiment$ 
on  metals;  the  discovery  of  various  facts  and  prin- 
ciples with  respect  to  the  matter  o^  heat;  and  es- 
pecially the  discovery  of  the  composition  of  water ^ 
Degan  to  produce  a  conviction  in  the  minds  of  some 
leading  chemists  in  France,  that  the  doctrine  of 
phlogiston  was  utterly  insufficient  to  account  for  the 

Shenomena  which  they  witnessed.  Macquer  and 
jAYEN  seem  to  have  been  among  the  first  who 
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dedared  their  dissatisfaction  with  StAHt's  thefirjr* 
Their  objectioils  were  adopted  by  a  number  of  coil* 
temporary  inquirers;  but  they  contented  them* 
selves  with  an  ingenious  modification  of  the  system, 
instead  6f  an  entire  abandonment  of  it.  To  these 
objections  succeeded  a  number  of  papers^  in  the 
Armales  de  Cliemie,  and  the  Journal  de  Physique^ 
by  Lavoisier  and  others,  which  indicated  a  grow* 
iilg  dissatisfaction  with  the  popular  opinions,  gra* 
dually  introduced  new  modes  of  reasoning,  and 
pronlised  the  approach  of  a  grand  epoch  in  the  his** 
tory  of  this  science. 

But  it  wa^  not  only  the  cfoc/nw5of  chemistry  that 
called  for  reform.  Coniplaints  had  been  long  made 
that  the  nomenclature  ofthe  science  was  inaccurate, 
perplexed  and  inadequate.*  To  remove  these  com- 
plaints many  attempts  had  been  made  by  chemical 
philosophers.  It  has  been  already  observed  that 
Bergman  laboured  much  to  fbrwanl  this  branch  of 
improvement.  Scheble  contributed  to  the  correc* 
tion  of  several  old  names,  and  added  nfiany  new  ones 
toth^  list;  and  Macqu^r  discarded  a  number  of 
the  ancient  terms,  and  substituted  others  less  ex*- 
ceptionable  in  their  place.  Still,  however,  the 
evil,  notwithstanding  these  partial  reforms,  con- 
tinued artd  increased,  until  it  became  a  serious  im- 
pediment in  the  Course  of  the  student.  Hitherto 
the  number  of  objects  which  had  enga^d  the  at- 
tention of  chemists,  had  been  comparatively  small* 
The  acids  amounted  only  to, five;  the  earths  to 
/our  J  the  metals  to  twelve  or  fourteen;  and  the  >mw* 


m  Sbtte  of  the  mott  familiir  preprntiom  were  diittogviihtd,  by  the 
•Id  chcmutt,  by  the  moir  ridicnJoiaf  and  unmeaning  ntenct.  They  kmded 
their  nomencUtiire  with  such  jargon  as  the  following:  Livtr  of  tulphuf^ 
wurtmrj  •/ Uff^-hmHtr  tf  mmUmony  •  homed  moon'^-4be  demlU  ticreh'-4h€  corrm^ 
time  turet '  ■  'the  talt  •/  mmmy  virtuet-^he  foliattd  tartb  of  tartar^  life.  To 
tht«t»  aome  ttill  more  caprkiou*  and  inconvenient  might  be  added.  The 
diflicidtiea  and  the  miichief  of  letaining  inch  a  language  must  be  apparent 
coercry  chemist. 
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tral  salts  hardly  exceeded  twenty.  To  remember 
the  names  of  so  small  a  number  of  bodies,  how- 
ever inaccurate,  or  injudiciously  selected,  was  no 
difficult  task.  But  when  the  discoveries  of  Hales, 
Black  and  Cavendish  had  laid  the  foundation  of 
pneumatic  chemistry,  the  boundaries  of  the  science 
began  to  enlarge  with  inconceivable  rapidity,  and 
the  number  of  objects  became,  in  themselves,  and 
in  their  combinations,  little  short  of  immense.  To 
have  borne  the  names  of  all  these  objects  in  the 
memory,  without  any  catenation  between  them, 
upon  philosophic  principles,  without  establishing 
a  system  of  mutual  dependance  and  relation,  more 
simple  and  intelligible  than  had  hitherto  been  done, 
would  have  been  a  task  beyond  ordinary  powers. 
Such  was  the  state  of  things,  when  a  variety  of  con- 
curring circumstances  led  to  another  and  a  greater 
revolution  than  had  before  occurred. 

As  early  as  1782  M.  de  Morveau  proposed  a 
general  reform  in  the  language  of  chemistry.  At 
that  time  he  had  undertaken  the  management  of 
the  chemical  part  of  the  Encyclopadie  Methodique* 
Before  entering  on  the  execution  of  this  great  task, 
he  thought  it  proper  to  lay  the  outlines  of  his  plan 
before  the  most  eminent  chemists  of  France,  that 
his  labours,  when  completed,  might  have  the 
stamp  and  authority  of  a  national  system.  To  this 
end,  he  published  a  memoir,  after  reducing  to  a 
regular  form  the  various  doctrines  which  had  been, 
for  a  number  of  years,  maturing  in  the  minds  of 
several  of  them,  explaining  his  ideas  on  the  sub- 
ject of  the  proposed  reform,  exhibiting  the  princi- 
ples on  which  he  was  about  to  proceed,  and  giving, 
at  the  same  time,  a  new  nomenclature,  to  which 
he  invited  the  attention  and  the  criticism  of  the 

m  See  the  Memoirt  of  Morveait,  L^v^uier  and  Fomrerty^  read  belbrc  ih% 
Royal  Academy  on  this  lllbject,  in  St.  JaiiN*f  MeO^d  •/  CbtmM  Ntmtm* 
eUturet  IS^f.    8to.    London.    1788. 
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philosophical  world.  After  this  publication  by 
MoRVEAir,  several  years  elapsed  before  any  thin^ 
decisive  was  done.  He  continued  to  labour  in  the 
improvement  of  his  nomenclature;  but  at  lengthy 
sensible  of  the  magnitude  and  difficulty  of  the  un^ 
dertaking,  he  determined  to  avail  himself  of  die  ad-> 
vice  and  assistance  of  the  members  of  the  Royal 
Academy.  For  this  purpose,  he  particularly  as* 
sociated  with  himself  Messrs.  Lavoisier,  Ber* 
THOLLET^  and  De  Fourcroy.  These  four  gentle- 
men, after  spending  much  time  on  the  subject; 
after  combining  their  learning  and  wisdom  in  many 
patient  consultations-,*  at  length,  in  the  month  oi 
April,  1787,  presented  to  the  academy  their  new 
antiphlogistic  tiieory^  accompanied  with  a  new 
nomenclature,  made  out  on  the  principles  be- 
fore laid  down  by  De  Morveau,  and  which 
were  both,  in  a  few  weeks  afterwards,  published 
to  the  world  .^  About  the  same  time  was  published 
a  new  table  of  symbols  and  chemical  characters,  by 
Messrs.  Hassenfratz  and  Adet,  formed  upon 
the  principles  of  the  proposed  system,  and  fitted  to 
illustrate  the  learned  labours  of  their  countrymen, 
which  it  accompanied.  This  table  is  generally 
supposed  to  contain  many  improvements  on  those 
of  Ceoffroy,  Bergman,  and  Cullen. 

To  give  in  detail  a  distinct  account  of  all  the 
changes  included  in  this  new  plan,  would  far  ex- 
ceed the  limits  prescribed  to  the  present  sketch. 
The  following  brief  statement  may  suffice.  Stahl 
and  his  followers  had  always  supposed  the  metah 
to  be  compound  substances,  made  up  of  a  certain 

#  See  the  Jourmal  de  Phytii[U€^  for  the  month  of  May  io  that  year. 

^  This  body  of  chemical  doctrines  b  lometimet  called  the  LavoitUriam 
tjuem,  Cooiidering  the  agency  he  had  in  its  formation,  this  ii  scarcely 
ncrihing  too  much  to  Latoisiir  t  for  though  many  of  the  leading  expe- 
nmaOM  on  which  the  theory  is  founded  were  made  by  others,  yet  the  task 
of  dicesting,  arranging,  and  combining  the  whole  into  •  consistent  and 
rffmu  system,  wis  principally  performed  by  liim» 
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calx  or  earth,  and  phlogiston ;  but  the  oew  theo« 
rist3^  beUeving  that  there  was  no  proof  of  such 
compo^itioii^  ^^ct  them  down  in  their  tables  as 
sim^  bodies  The  advocates  for  the  former  hy^ 
potnesis  had  long  contended  that  sulphur,  phos^ 
pharus,  azotic  air,  and  various  other  substances  of 
a  like  kind,  were  also  compounds;  whereas  the 
believers  in  the  new  system  took  for  granted  thaC 
such  composition  could  not  be  proved.  In  the 
old  doctrine,  xioater  was  placed  among  the  simple 
bodies;  but  by  the  experiments  of  Cavendish  and 
others,  it  was  thought  sufficient  evidence  had  beeo 
given,  that  it  is  a  compound  substance*  Accords 
mg  to  the  former  theory,  the  acid  principle  was 
considered  a  compound  of  earth  and  water;  the 
only  radical  acid  in  nature  was  supposed  to  be  the 
sulphuric,  and  all  others  different  combinations  of 
this  primitive  one:  while,  according  to  the  latter 
doctrine,  the  acids  are  many  in  numb^^  and  re^ 
suit  froni  the  union  of  oxygen  to  different  acidifia*' 
ble  bases.  In  short,  while  the  disciples  of  Stahi. 
undertook  to  account  for  almost  all  the  phenomena 
of  chemistry  by  the  aid  of  phlogiston,  the  asso-' 
ciated  Academicians  considered  it  as  a  creature  of 
the  fancy,  which  had  no  real  existence;  and  taught 
that  all  the  facts  and  appearances  in  this  science 
may  be  more  satisfactorily  explained  without  the 
aid  of  this  imaginary  substance.  To  these  parti- 
culars it  may  be  added,  that,  in  this  new  theory, 
the  number  of  chemical  objects  is  greatly  increase 
ed,  and  that  articles  which  had  occupied  an  in<* 
ferior  place  in  the  old  tables,  are  here  made  to 
hold  a  more  conspicuous  and  important  station. 

The  nometiclature  in  which  this  new  theory  was 
clothed  also  deserves  our  notice.  It  was  formed 
on  the  five  following  principles,  laid  down  by 
MoRVEAU  in  the  memoir  above  mentioned,  viz* 
1.  That  every  substance  should.be  denoiniaate4 
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a  name  and  not  by  a  phrasa  2:  That  the 
names  should  be,  as  much  as  possible,,  expressive 
of  the  nature  of  the  things  intended  to  be  signified 
by  them.  3.  That  when  the  character  of  the  sub- 
stance to  be  named  was  not  sufficiently  known 
to  determine  on  a  denomination  expressive  of  its 
nature^  a  name  without  meaning  should  be  pre- 
ferred to  one  which  might  give  an  erroneous  idea. 
4.  That  in  the  choice  of  new  denominations,  those 
which  had  their  root  in  th;  most  generally  known 
dead  languages,  should  be  preferred,  m  orde^ 
that  the  word  might  be  suggested  by  the  sense;  and 
the  sense  by  the  word.  And,  5.  That  the  denomi- 
nations should  be  arranged  with  care^  to  suit  the 
genius  of  the  language  for  which  they  were  pro- 
posed. In  conformity  with  these  principles,  th^ 
new  terms  introduced  were  taken^  for  the  most 
part,  from  the  Greek  language;  some  from  the 
JLatin^  and  a  few  are  formed  by  a  mixture  of  sylla- 
bles from  each;  and  that  the  change  might  not 
be  carried  to  an  unnecessary  extent,  as  many  of 
the  old  names  were  retained  as  could  be  made  to 
incoiporate  with  the  new  system;  These  deno- 
minatidns  were  arranged  in  systematic  order,  and 
the  whole  plan  so  constructed^  ths^tthe  substances 
brouc;ht  to  light  by  succeeding  discoveries  might 
be  placed  under  their  proper  heads,  without  de- 
rangement or  disadvantage. 

^r  some  time  after  its  publication,  this  hew 
system  of  doctrines  and  of  nomenclature  was  re- 
ceived by  French  chemists  only,  and  indeed  was 
by  no  means  without  opposition,  even  among 
them.  Some  members  of  the  Academy  entered 
their  protest  against  it,  in  moderate  and  respectful^ 
but  nrm  language.'    While  they  acknowledged 


f  See  thdr  rrprcfC&Utivn  io  the  Mmvn  ^ikt  ttvttA  Andtmji  fb*  Jdnej 
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that  the  phlogistic  theory  was  attended  with  diffi*' 
euities,  they  expressed  a  fear  that  the  entiphEogistie 
plan  was  attended  with  as  mahyy  and  of  not  le^^ 
magnitade.  Instead  of  moving  to  reject  it,  how- 
ever, they  proposed  that  it  should  he  submittecf 
to  the  trial  of  tinte,  to  the  test  of  experiments,  and 
to  the  elucidating  influence  of  conlendirtg  inquiries 
and  opinions.  This  was  accordingly  done.  The 
Academy  eave  it  to  the  world,  without  pronouncing 
on  its  merits,  and  it  soon  became  the  popular  sys- 
tem of  France. 

The  next  year  after  the  publication  of  the  new 
theory  and  nomenclature  by  the  Royal  Aetidemy^ 
they  were  exhibited  in  an  Erf  dish  dress,  and  bewAr 
to  be  more  generally  studied  than  before  by  Bri- 
tish chemists.  Am6nff  these  the  number  ot  con- 
verts to  the  improved  doctrines  and  language  soon- 
became  considerable.  But  this  favourable  recep- 
tion was  by  no  means  universal.  Dr.  Black,  Dr. 
Priestley,  Mr.  Kirwan,  and  Mr.  Keir,  with  a 
few  other  conspicuous  characters,  took  their  stand 
among  the  opposine  party^  and  several  of  then* 
wrote  largely  and  ably  agaitist  the  new  opinions 
and  terms.  It  is  obvious  that  any  system  opposed 
fey  such  men  must  have  serious  obstacles  to  en- 
counter. But  the  system  in  question  made  its  way 
with  wonderftr!  success,  amidst  all  opposition^ 
Earl^  in  the  year  1791  Mr.  Kirwan,  ifter  com- 
feattm^  in  defence  of  phlogiston  for  a  long  time, 
and  with  admirable  prowess,  laid  down  his  arms^ 
and  declared  himseff  a  convert  to  the  new  doc- 
trine. In  the  same  month  Dr.  Black  gave  up  his 
objections,  and  went  over  to  the  antiphlogistian 
ranks.  And  among  all  the  distinguished  fetish 
chemical  philosophefs.  Dr.  Priestley  and  Mr. 
Keir  alone  adhere  to  the  opposition  with  which 
they  set  out.  The  former,  especially,  it  must  be 
acknowledged,  has  defended  tnc  phlogistic  citadel 


( 


Chemical  Philosophy.  91 

^itli  a  degree  of  skill,  firmness  and  force,  and  luUf 
displayed  an  extent  of  resources,  and  a  dignified 
zeai  in  the  warfare,  which  must  do  him  immcM'tai 
lionour  among  all  to  whom  science  is  dear. 

I>r.  Priestley  has  uniformly  continued  to  o1> 
ject  that  the  fundamental  prmciples  of  the  new 
theory  are  erroneous,  and  that,  or  course,  much  aJF 
its  language  is  altogether  improper.  He  contendf^i 
with  unabating  confidence,  that  the  metals  arQ 
compound  bodies;  that  water  is  a  simple  sub7 
stance ;  that  fixed  air  is,  formed  by  the  union  of  in- 
flammable and  dephlo^isticated  airs;  that  phlogif« 
ticated  air,  or  axotty  is  not  a  simple  but  a  coi^f* 
pound  substance;  that  the  antiphlogistic  doctrine 
rests  upon  a  foundation  narrow  and  precarious^ 
and  professes  to  derive  its  support  from  experi- 
ments few  in  number,  ambiguous  in  their  nature^ 
and  explicable,  on  either  hyjpothesis^  with  nearlj 
equal  ease;  and,  on  the  whole,  that  discarding 
phlogiston  is  so  &r  from  diminishing  the  difficulties 
of  the  chemical  inquirer,  that  it  multiplies  and  ex- 
tends them/  In  defending  each  of  these  positions, 
this  illustrious  veteran  in  science  has  undoubtedly 
exhibited  astonishing  industry,  as  well  as  great 
erudition  and  acuteness.  How  fax  the  result  of  the 
controversy  will  justify  his  perseverance,  it  is  diffi^ 
cult,  and  would  certainly  be  presumptuous  in  one 
comparatively  little  acquainted  with  the  subject, 
to  predict.  But  when  so  ^cat  a  majority  of  the 
philosophical  world  agree  in  supporting  the  doc- 
trines which  he  opposes,  it  is,  perhaps,  rather 
more  probable  that  the  phlogistic  theory  will  be 
ultimately  pronounced  the  weaker.  At  all  events^ 
however,  he  is  abundantly  entitled  to  the  honour 
of  having  made  the  best  of  his  cause. 

In  Germany,  and  the  neighbouring  countries  on 

r  See  liit  bu  work,  ni  D^ctnm  •/  Phhgukn  uhUithti^  ftct 
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the  continent,  the  French  doctrines  and  nomen- 
clature made  their  way  rather  more  slowly  than  in 
Great-Britain.  Nearly  two  years  after  they  had 
met  with  a  general  reception  among  the  British 
phemists,  they  were  introduced  to  those  of  Gerr 
many,  chiefly  bv  Van  Mons  and  Girtanner; 
They  were  received,  on  this  introduction,  in  a 
favourable  manner,  and  after  surmounting  the  first 
prejudices,  which  a  change  so  radical  and  exten* 
sive  is  always  apt  to  excite,  soon  became  gencr 
rally  popular.  Since  that  time  the  prevalence  of 
the  new  system  has  become  almost  universal.  In- 
deed, there  is  no  example,  since  the  revival  of 
learning,  of  a  theory  being  more  promptly  and 
generally  received,  or  defended  with  more  ability 
and  zeal,  by  the  great  body  of  philosophers,  in  all 

farts  of  the  world,  than  this.  If  vve  except  Dr. 
Priestley,  Mr.  Keir,  and  the  Lunar  Society  of 
Birmingham,  in  Great-Britain ;  M.  Sage,  and|  a  few 
others,  in  France;  and  Crell,  Mayer,  Gmelin, 
and  Westrumb,  in  Germany,  we  now  hear  of  no 
distinguished  advocates  for  the  old  opinions. 

Besides  the  signal  revolution  in  chemical  theory 
which  has  been  stated,  every  part  of  the  century 
under  consideration,  and  especially  the  latter  half 
of  it,  has  abounded  in  experiments  and  discoveries 
of  great  importance,  particularly  when  considered 
with  reference  to  their  systematic  relations. 

The  experiments  and  discoveries  with  respect  to 
heat,  or  the  substance  lately  denominated  caloric, 
have  been  very  numerous  within  the  period  in 
question,  and  hold  a  very  important  place  in  the 
chemical  history  of  the  age.  It  was  before  observ- 
ed, that,  at  the  beginning  of  the  century,  fieat 
seemed  to  be  considered,  oy  a  great  m^ority  of 
the  most  eminent  philosophers,  as  ?l  xtitrt  property 
of  matter,  like  gravity  or  mobility,  and  as  con- 
sisting in  a  pecuhar  kind  of  vibration  of  the  par- 
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tides  of  matter.  Boerh a ave  was  one  of  the  first 
jdistinguished  philosophers  who  taught,  in  opposi- 
tion to  Newton  and  others,  that  it  was  a  distinct 
substance.  This  doctrine  was  soon  afterwards  em- 
braced by  many  others,  and  has  been  since  gene- 
rally received.  Those  who  considered  heat  as  a 
mere  property  of  matter,  were  at  no  small  diffi- 
culty to  account  for  cold,  which  Boerhaave,  and 
those  who  followed  him,  supposed  to  consist 
merely  in  the  absence  of  heat.  Some,  in  order  to 
avoid  this  difficulty,  supposed  cold  to  arise  from 
the  presence  and  operation  of  frigor{fic  particles. 
Muschenbroeck,  a  celebrated  Dutch  philosopher, 
was  among  the  last  of  those  who  distinguished 
themselves  as  the  advocates  of  this  opinion. 

After  Boerhaave,  the  most  eminent  defenders 
of  his  leading  doctrine  with  respect  to  heat  were 
Dr.  Crawford,  Dr.  Black,  Mr.  Magellan, 
and  Dr.  Irvine,  of  Great-Britain,  Mr.  Kir  wan, 
of  Ireland,  Messrs.  Lavoisier  and  De  la  Place, 
of  France,  and  Messrs.  De  Luc,  De  Saussure, 
and  PiCTET,  of  Geneva.  It  would  be  inconsistent 
with  our  limits  to  attempt  even  a  sketch  of  the  ex- 
periments and  discoveries  made  by  these  celebrated 
iphilosophers.  Among  the  most  important  of  them 
w^e  may  reckon  the  doctrine  respecting  latent  heat, 
before  mentioned  as  having  been  published  by 
Dr.  Black,  in  1757,  which  doubtless  led  the  way 
to  most  of  the  subsequent  discoveries  in  this  part  of 
chemistry,  and  in  a  great  measure  changed  the 
fece  of  the  science.  The  invaluable  instruction 
which  it  affords  respecting  combustion^  fluidity^  eva- 
porationy  &c.  is  well  known.  The  facts  brought 
to  light  concerning  specific  heat,  or  the  different 
capacities  of  bodies  to  imbibe  and  retain  this  sub- 
stance, first  by  Professor  Wilcke,  of  Stockholm, 
^nd  afterwards,  in  succession,  by  Drs.  Black, 
Irvine,  and  Crawford,  and  by  Messrs.  Kirwan, 
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Magellan,  Lavoisier,  and  De  la  Placeji  ar^ 
important,  and  have  contributed  not  a  little  to  the 
progress  of  chemical  knowledge.  The  power  of 
heat  to  expand  different  bodies  has  been  investi^ 
gated  during  this  period,  and  received  more  sati$-( 
Factory  illustration  than  ever  before,  by  many  phi- 
losophers, particularly  by  De  Luc,  Kirwan^jI^ok^ 
Vernois,  Kinman,  and  Smeaton.  The  expen<^ 
ments  made,  within  a  few  years  past,  on  the 
power  of  different  mixtures  to- produce  cold^  pr^  ^l 
other  words,  to  reduce  heat  to  a  latent  state,  air<( 
instructive  and  interesting.  The  inquiries  respect* 
ing  the  power  of  different  bodies  to  conduct  heiff^ 
by  Ingenhouz,'  Sennebier,'  Count  RuMFOfip/ 
and  Others,  form  important  steps  in  investij^ating 
the  nature  and  properties  of  this  fluid.  And,  nnally, 
the  experiments  of  Lambert,  Scheele,  Pictet^ 
and  Count  Rumford,  on  radiant  heat,  and  thos9 
of  Dr.  Herschel,  showing  the  different  refrangi'^ 
hilities  of  the  rays  of  heat,  as  well  as  of  light,  andl 
the  different  temperatures  of  the  latter,"  may  all  ba 
considered  as  very  valuable  additions  to  the  science 
of  chemistry.  ;    , 

The  inquiries  of  modem  chemists  into  the  na* 
ture  and  properties  oi  light  have  been  scarcely  iess 
numerous  and  interesting.  Those  discoveries  re* 
8pecting  this  substance  which  fall  under  the  scienos 
of  optics^  have  been  mentioned  in  another  place» 
The  capacity  of  other  bodies  to  receive  ligntj  tO 


»  Jmrmai  de  PiyiljtMf  X7S9,  p.  6Z» 

i  IM,  X788. 

V  Rumford's  Eitayif  and  Pbilo$$^hieal  Trantatilmu  (of  X794*  TUb 
great  practical  phUomher  is  an  American.  He  was  bom  in  the  State  iff 
Maaachtuettt,  and  left  hit  native  coontry  a  ihoct  time  before  the  cloee  oC 
the  revolutionary  war.  Finding  in  Europe  hfourMc  opportunitiea  ftr 
cnkivating  and  ditpkying  that  genius  whkh  had  beeun  to  manifett  itfdf 
in  his  native  land,  he  has  done  equal  honour  to  hfaaself,  and  to  the  coQacrjf 
which  gave  him  birth,  by  devoting  this  genius  to  such  ioouiriet  at  havi  s 
tendency  to  promote  die  welfiu'e  and  happiaeii  of  muau        '* 

m  fkHtt^Htd  7rMimliHu  for  i8oa 
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flptain  it  in  a  ^xed  slatCy  and  afterwards  to  part 
with  it»  without  alteration^  was  discovered  by  the 
experiments  of  Father  Beccaria,  Mr.  Canton» 
Mr.  W1L6OK,  and  M.  De  GaossER.  The  i^itv 
between  light  and  heat,  and  the  similarity  of  diei^ 
effects,  in  certain  cases,  have  been  diligently  in^ 
Yestigated  by  Dr.  Frakklik,  Mr,  Wedoewood, 
Messrs.  Ptci%T,  Chaptal,  and  Dorthes,  and 
eiBpeciaJJy  by  Count  Rumford  and  Dr.  Herschel* 
The  researches  of  M.  BertholLet  and  of  Dr. 
Bancroft,  in  the  philosophy  of  permanent  co* 
iaurSy  upon  chemical  principles,  were  mentioned 
in  the  preceding  chapter.  The  experiments  of 
Dr«  Priestley,  the  Abbe  Tessier,  Dr.  Ingek-^ 
Houz,  and  others,  on  the  effects  of  light  upon 

Bowing  vegetables,  and  the  curious  inquiries  of 
erschel,  mto  the  different  heating  potcer  of  the 
different  prismatic  colours,  are  also  worthy  of  notice 
in  the  list  of  modem  discoveries.  The  importance 
of  these  inquiries,  whether  considered  as  msulated 
facts,  or  with  reference  to  systematic  chemistry, 
will  readily  occur  to  every  scientific  reader. 

The  discovery  of  oxygenous  gas,  or  vital  airy  by 
Priestley  and  Scheele,  was  cursorily  noticed  in 
a  former  page.  Hydrogen^  or  injlammable  air, 
had  been  before  observed,  but  its  properties  were 
first  examined  by  Mr.  Cavendish,^  in  1766,  and 
afterwards  more  fully  investigated  by  Priestley, 
Scheele,  Fontana,  Kir  wan,  De  Morveau, 
Hassehfr  atz,  and  others.  The  various  combina* 
tionsof  this  substance,  especially  vrith  phosphorus 
and  carbotiy  were  first  successfully  examined  by 
M.  Gengembre  and  Mr.  Kirwan,  and  by  the 
associated  Dutch  chemists  Bondt,  Dieman,  Van 
Troostwyck,  and  Lauwerenberg.  Azotic  air 
was  discovered  in  1772,  by  Dr.  RuriiERFORD^' 

w  PttUs^hitsi  TrausMctUnt  for  1 766. 

•  Sec  hit  DiMcrutioo,  D»  Jbn  MffMit^  tdio.  IJJ». 
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since  which  time  its  qualities  have  been  tnore  fully 
developed  by  Scheele,  Lavqisier^  Goettliwo,- 
Cavendish,  H;ldsbrandt,'  Lampadius,  and  se^ 
veral  other  distinguished  chemists/  In  1769  Mr; 
Gahn,  of  Sweden,  discovered  that  phosphorus  wa* 
contained  in  bonesy  and  his  countryman  Scheelb^ 
very  soon  afterwards  invented  a  method  of  ob- 
taining this  substance  from  them.  The  properties- 
oiphosphotus  have  been  also  more  successfully  in- 
vestigated,- during  this  period,  than  ever  befpre,  by* 
Margraaf^  Morveau,  Lavoisier,  and  Pelle- 
TiER.'  The  properties  and  combinations  of  carbafU 
have  been  very  ably  examined,-  within  a  few  years 
past,  by  many  eminent  philosophers.  The  power 
of  this  substance  to  correct  impurities,  and  to  re- 
move disagreeable  odours,  has  been  shown  by  the 
experiments  of  Mr.  LiOwitz^  of  Petersburgh,  and 
several  others.  The  discovery  by  Mr.  Tennant^ 
that  the  diamond  is  pure  carbon  in  a  stale  of  crys-^ 
tailization^*  is  by  no  means  a  small  or  uninteresting 
step  in  the  progress  of  chemical  ^ience.  Dr. 
Black  first  gave  the  denomination  of^fixed  air  to  a 
compound  of  carbon  and  ozygeny  in  a  gaseous 
state,  but  without  understandmg  its  component 
materials.  Mr.  Keir  first  concluded  that  this 
species  of  air  was  an  acid^  which  opinion  was 
soon  afterwards  confirmed  by  the  experiments  of 
Bergman,  Fontana,  and  others.  Further  inaui- 
ries  into  its  nature  were  instituted  with  consider-^ 
able  success,  by  Dr.  Priestley  and  Mr.  Bewly, 
and  by  Messrs.  De  Morveau,  Proust,  and  La- 
voisier.  And,  finally,  the  composition  of  this  gas 

y  The  kte  ingefiiout  Dr.  OitTAMNtB  toppofled  that  hii  cxperiaifW 
poTcd  azote  to  be  not  a  simple  substance,  as  the  French  academicians  hcfdl 
It,  but  a  eomfiommd,  formed  of  the  same  materiab  with  water,  in  difoeat 
proportions,  and  differently  modified.  If  this  be  the  case,  the  fact  will  g* 
tar  toward  unsettling  an  important  doctrine  of  the  French  system.  Sc# 
Medical  Bfptiiory^  Tol.  iT.  p.  I9I. 

u  PkUotefbktU  TrameKlhMi  for  1797. 
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was  ftilljr  demonstrated,  syntheticalhf  as  weU  u 
analyticathfy  in  a  course  of  ingenious  experiments^ 
bj  Dr.  pBAasoN,  of  London/ 

Since  the  commencement  of  the  eighteenth  cen** 
tory,  a  number  of  new  iMtals  have  been  ^scovered^ 
and  the  affinities  and  other  properties  of  metallic 
substances  in  general  have  been  better  understood 
than  before.  Those  who  most  eminently  dis« 
tinguished  themselves  in  this  department  of  che- 
mistty,    were  Margraaf,  Cronstedt,  Klap* 

aOTHy  'SCHEBLB,  BeRGMAN,  VaUQUELIN,  K1RWAK9 

pRODST,  Sage,  and  Lavoisier  \  to  which  might  be 
ackled  many  other  names.  New  earths  have  been 
discovered,  and  their  chemical  properties  ascer- 
tained, by  several  of  the  able  chemists  last  men- 
tioned, and  also  by  Black>  Gahk,  Hope,  Craw« 
ford,  atid  Wedge  WOOD.  That  class  of  chemical 
substances  denominated  aUcalieSj  has  been  better 
understood,  of  late  years^  than  in  the  preceding 
century.  For  our  knowledge  of  this  department 
of  the  science  in  question  we  are  particularly  in«» 
debted  to  the  investigations  of  Da  Hamel,  Black, 
Meter,  Priestley,  Dieman,  VanTroostwyck^ 
BoHDT,  BeRthollet,  and  Austin.  Modem  che- 
mists have  also  discovered  many  new  acids ^  and 
thrown  much  new  light  on  the  nature  and  princi« 
pies  of  acidity.  Lavoisier  first  proved  that  oxy^ 
gen,  united  to  certain  bases,  formed  acids:  he 
therefore  concluded  that  this  substance  is  the  gteat 
acidifying  principle ;  and  showed,  by  a  number  of 
ingenious  ixA  acdjrate  experiments,  that  when  it 
is  taken  away,  the  base  from  which  it  Is  separated 
loses  its  acid  properties.  The  most  distinguished 
discoverers  ot  new  acids,  and  of  new  properties 
tn  those  before  known,  were  Macquer,  Sait- 
VAOEs,  Margraaf,  Bergman,  Keir,  LowiTZ, 

m  PktmtfUfMi  TVwMftim  lor  1791, 


99  Chemical  Philosophy. 

> 

Grutzmacker,  La  Grange,  and,  above  stf^ 
ScHEELE,  whose  experiments  on  acids  were  pra» 
bably  more  numerous,  and'  more  instructive  fhaii 
those  of  arly  other  chemist. 

It  was  not  till  the  century  under  review  that 
chemical  analpis  was  applied  to  investigate  the 
Composition  ot  animal  bodies.  This  has  been  at« 
tempted  by  a  number  of  modem  chemists,  and 
with  very  honourable  success^  Among  these,  the 
inquiries  of  Scheelb,  Gren,  Fourckoy,  and  Gir- 
XANNER,  are  entitled  to  very  respectful  notice. 
But  the  elaborate  researches  of  Mr.  Hatchet, 
in  this  interesting  field  of  inquiry,  are  particularly 
well  known,  and  da  equal  honour  to  his  industry 
and  acufeness.^  The  same  department  of  che- 
mistry has  also  been  pnrsued,  with  great  success^ 
by  M*  Merat  G^iLLox'and  others.  These  in- 
vestigations have  led  to  important  discoveries,  have 
thrown  much  li^ht  on  the  animal  oeconomy,  and 
furnished  many  mdications  for  the  improvement  of 
medicine  and  surgery. 

,  Though  vegetoJble  phymlogy  had  been  studied 
with  some  degree  ot  success,,  by  several  persons, 
in  the  seventeenth  century  ^  yet,  pursuing  this 
#pecies  of  inquiry  through  the  me^um  of  chemisr 
try  was  scarcely  thought  of,  and  far  less  realized, 
till  the  eighteenth.  Within  a  few  years  past  che*' 
mists  have  directed  much  attention  to  the  struc- 
tvire,  composition,  and  food  of  plants ;  have  greatly 
extended,  by  this  means,  the  limits  of  the  science ; 
and  have  contributed  much  to  the  improvement  of 
botany,  agriculture,  the  materia  medica,  and  va- 
rious arts  of  life.  Among  those  who  have  dis- 
played the  greatest  acuteness,  zeal,  and  success  m 
this  department  of  chemical  inquiry,  we  may 


i  PbiUtopbital  Tiim»rHmt  tor  1799  and  iSoOb 
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icckon  Dr.  Hales  and  Dr.  Priestley,  of  Great* 
Britain,  Dr.  Ingenhouz,  of  Germany,  M.  Sek- 
trniER,  of  Geneva,  and  several  others. 

The  employment  of  chemistry  by  the  mineralo- 
giftf  as  a  means  of  analysing  the  various  substances 
which  come  before  him,  was  first  undertaken  in 
the  century  under  review.  Margr a  af  and  Pott, 
of  Berlin,  were  amon^  the  earliest  adventurers  ii^ 
this  new  field  of  inquiry.  They  were  succeeded 
by  Neumann,  Bergman,  and  Scheele,  who  dis- 
played great  industry,  address,  and  perseverance, 
jn  the  same  course  of  investigation,  and  went 
much  further  than  their  predecessors.  To  these 
may  be  added  Klaproth,  Sage,  Vauquelik,  and 
many  more,  to  whom  we  are  indebted  for  many 
new  facts,  and  refined  experiments^  on  the  che« 
mical  properties  of  mineral  bodies. 

Since  the  grand  revolution  in  chemical  doctrineS' 
and  language,  effected  by  the  labours  of  the  French: 
Academicians,  as  above  detailed,  the  new  9pinions,^ 
and  the  proposals  of  further  reform  in  this  science, 
have  been  numerous.  Indeed,  during  the  last 
fifteen  or  twenty  years  of  the  century,  the  number 
of  students  and  experimenters  in  chemistry  has 
been  so  prodigiously  great,  and  the  new  plans  an- 
nounced for  explaining  and  expressing  its  princi- 
ples so  multiplied  and  various,  that  a  simple  ca- 
talogue of  them  would  fill  many  pages.  All  that 
can  De  attempted  in  this  brief  sketch,  is  to  men- 
tion a  few  of  those  who  have  rendered  themselves 
conspicuous  by  their  inquiries  or  publications  oa 
chemical  subjects. 

A  new  nomenclature  of  chemistry  was  proposed, 
in  1796,  by  Professor  Dickson,  of  Trinity  College, 
Dublin,  and  approved  by  his  illustrious  country- 
man, Mr.  Kirwan.  In  this  plan  of  chemical 
denominations  there  is  an  attempt  to  unite  the 
advantages  of  both  the  principal  systems,  jbetween 
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the  deleterious  compounds  above  mentioned  the^ 
oxyd  qf  septofiy  and  septic  acid.  The  various  facts^ 
and  reasonings  adduced  by  the  Professor  in  sup- 
port of  these  opmions,  and  the  extensive  appli* 
^ion  of  which  he  considers  them  as  susceptible, 
bave  been  so  generally  made  known  and  discus* 
$ed>  both  in  Europe  and  America,  as  to  preclude 
the  necessity  of  giving  further  details. 

In  1797  Dr.  Mitchill,  with  a  view  to  termi- 
nate the  controversy  between  the  phlogistia?is  and 
their  opponents,  proposed  to  expunge  hydrogen 
from  the  nomenclature,  and  to  introduce  phlogis-^ 
toii  in  its  place.  He  suggested,  that  giving  this 
old  and  popular  name  to  a  known  and  definite 
substance,  instead  of  using  it  in  its  former  vague 
manner,  and  ascribing  to  this  substance  thosa 
qualities  which  had  been  formerly  ascribed  to  a 
non-entity,  would  go  far  toward  reconciling  many 
points  of  difference  between  the  advocates  of  the 
old  and  the  new  systems,  and  would  throw  much 
light  on  many  chemical  phenomena.    The  same 

Stntleman  soon  afterwards  proposed  to  discard 
e  term  cabrique,  adopted  by  the  French  Aca-^ 
deipicians,  and  to  substitute  the  word  anticrouari( 
in  its  stead.  He  supposed,  that  denominating  the 
matter  of  heat  the  great  principle  of  repuIsioHp 
would  lead  to  more  correct  philosophical  viewi 
with  respect  to  this  substance,  as  well  as  render 
the  language  of  chemistry  more  accurate.  These 
several  opinions  and  proposals  have  been  some 
time  before  the  public ;  and  whatever  may  be  the 
ultimate  judgment  of  chemists  with  regard  to  their 
adoption,  the  praise  of  great  learning,  ingenuity 

I  Derived  h6m  0>r/(^w,  imjigmm$:  hence  t^  ^Xoyiirov,  the  prmd^U  ^ 
h/Ummaiilky,  or  that  which,  in  tny  mbftance,  htrm  luM  Ua%e. 
J  Detivtd  firamthe  Terb  arnxfot/n^  r^tthi  hpce  to  tm^K^wt^  ihg  frim 
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Mid  industry^  must  undoubtedly  be  given  to  theit 
author.* 

Besides  the  revolutions  and  improvements  in 
the  doctrines  and  in  the  lang;uage  of  chemistrf 
which  have  been  detailed,  various  instruments  and 
machines^  of  great  value,'  for  measuring  chemical 
substances,  or  facilitating  chemical  processes,  have 
been  invented  in  the  course  of  the  last  century. 
Of  some  of  the  most  important  of  these  it  will 
be  proper  to  give  a  short  account. 

At  an  early  period  of  the  century,  while  spe- 
culations on  the  nature  and  properties  of  heat  en- 
gaged the  attention  of  the  philosophical' world, 
various  contrivances  for  measuring  tnis  fluid  were 
invented  and  adopted.  The  T^eiTnameteTy  which 
had  beeli  first  used  about  the  beginning  of  the 
preceding  century,  was  constructed  on  a"  new  and 
improved  plan,  by  Sir  Isaac  Newton, 'iii  1^01. 
fie  chose,  as  fixed  points  of  graduation,  thbsib 
at  which  water  freezes  and  boils;  a  choice  which 
the  experiments  of  succeeding  philosophers  have 
proved  to  be  the  most  wise  and  convenient.  He 
also  introduced  the  use  of  oil  to  fill  the  tube,  in* 
stead  of  alceholy  under  an  idea  that  the  formet 
was  liable  to  fewer  disadvantages  than  the  latter. 
But,  after  all  the  labours  of  Sir  Isaac,  this  iifi- 
portant  instrument  was  imperfect,  and  could  by 
jio  means  be  considered  as  an  exact  standard  fbr 
pointing  out  the  various  degrees  of  tempeTature. 
Accordingly,  about  the  year  1724,  Mr.  Faiirex- 
HEiT,  of  Amsterdam,  suggested  the  use  of  ther- 
mometers made  with  mercury^  and  presented  one 

• 

i  Tbote  who  with  to  lee  a  more  detailed  account  of  Dr.  Mitcrill's 
Acw  chcmicil  opinions  and  terms,  will  find  it  in  his  EupUnatiw  •fttt  Sy 
WfP*u  •/  Chtmksl  N9wuuclmtMre  and  ArraMgtmeni^  &c.  lately  published.  Much 
ibformation  on  this  subject  may  also  be  found  in  the  volumes  6f  the.  JUMIm/ 
Mcfsiitry^  and  in  screral  of  the  European  journals.  In  these  publication^ 
the  reader  will  see  the  respectful  manner  in  which  the  inquiries  of  tte 
karoed  frefc^or  bate  been  noticed  in  diflcrent  paruox  Europe. 
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of  this  kind  to  the  Royal  Society  of  Londofi^  ft 
was  soon  found  that  this  fluid  Was  preferable  to 
^11  others,  being  more  bomoeenepus^  more  easilv 
jlreed  from  air,  more  regulany  ejcpansible  by  dii^ 
fere^t  degrees  of  heat,  and  more  difficult  to  coa- 
geal.  Mr.  Fahrenheit  also  proposed  a  new  mode 
of  grs^uating  the  instrument.  His  thermometer 
has  sinqe  come  into  general  use  in  Great-Britain^ 
^Ajnerica,  and  in  the  various  parts  of  the  world,  ift 
which  British  habits  preyaiL 

In  17S0  M.  ReaumuIi,  a  Frendh  philosopher^ 
constructed  a  thermometer  on  a  tiew  plan.  He 
adopted  a  ipode  of  graduation  different  both  from 
Newton  and  Fahr£N[heit,  and  resumed  the  use 
oi  alcohol.  His  plan  wai^  of  course^  still  far  froni 
being  perfect.  The  thermometer  now  in  use  ill 
lF*rance^  and  through  ja  great  part  of  the  conti* 
hent  of  Europe,  under  the  name  of  Reaumur'^ 
ought  strictly  to  be  called  Mr.  De  Luc's,  who 
made  a  very  important  alteration  in  Mr.  R&au^ 
mur's  mode  of  graduating  the  instrument^  and 
arain  exchanged  alcohol  tor  mercury.  In  173S 
M.  De  L'Islb,  of  Petersburghy  constructed  a  mer^ 
curial  thermometer  on  the  principle  of  that  foitar 
ed  by  Reaumur.  This  is  generally  used  in  Russia. 
Another,  graduated  in  a  different  manner,  by  Cei^ 
8IUS,  and  also  filled  with  mercury,  is  most  popular 
in  Sweden.' 

Besides  these  leading  inventions  and  revolutiona 
which  the  history  of  thermometers  presents,  the 
plans  which  have  been  suggested  in  modem  times, 
tor  improving  this  instrument,  are  many  and  iiv- 

fenious.  These  have  been  successively  proposed 
y  Lord  Cavendish  in  1757;  by  Mr.  Six  in  1782; 
by  Dr.  Rutherford  in  1790;  and  still  more  re- 
cently by  Mr.  Keith,  whose  new  self'registering 
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thennometer  is  said  to  be  the  most  ingenious^ 
ttoipJe,  and  perfect  of  any  which  has  hitherto  ap- 
peared. 

It  was  still,  however,  an  important  desidera* 
turn  to  find  some  easy  and  exact  method  of 
measuring  very  high  degrees  of  heat.  Such  a  me- 
thod was  not  long  since  invented  by  Mr.  Wedge- 
woop,  of  Great-'Britain,  a  gentleman  well  known 
for  his  great  improvements  in  the  art  of  pottery. 
After  many  experiments,'"  he  produced  an  instru- 
ment which  he  called  a  ptframeter,  and  which,  by 
means  of  the  contraction  of  c/oy,  marks,  with  much 
precision,  the  different  degrees  of  heat,  from  947** 
of  Fahrenheit's  scale,  to  the  greatest  heat  of  an 
air-furnace. 

It  was  first  observed  by  Dr.  Black,  that  dif- 
ferent bodies  have  different  capacities  for  imbibing 
and  retaining  heat.  The  fact  was  afterwards  no- 
ticed, and  the  subject  further  investigated,  by 
Drs.  Irvine  and  Crawford,  and  by  Professor 
WiLCKE,  of  Stockholm.  The  last  named  gentle- 
man called  the  quantity  of  caloric  necessary  to 
raise  the  temperature  of  substances  a  given  num- 
ber of  degrees,  their  sjyecific  lieat.  For  measuring 
this  heat  an  instrument  was  contrived  by  Messrs. 
De  la  Place  and  Lavoisier,  and  called  by  the 
latter  a  ca/or/mr^er;  the  nature  and  value  of  which 
will  be  found  exhibited  in  various  books  of  che- 
mistry. 

Another  instrument,  invented  in  modern  times, 
and  which  has  engaged  much  of  the  attention  of 
chemists,  is  the  eudiometer.  This  instrument  was 
invented  by  Dr.  Priestley,  and  is-  used  for  as- 
certaining the  purity  of  the  atmospherical  air,  or 
the  quantity  of^  oxygen  contained  in  it,  which  is 
indicated  by  the  diminution  of  its  volume  on  being 

m  See  PhiUjofkii^i  Tr^maaioitt  Tor  1782,  1784}  1786, 

P 


10(5  C&emkdt  PMto^op^i 

inixed  '<^ith  nitrous  air.  The  discovery  of  this  pfc^ 
pefty  of  nitrous  gas,  and  the  invention  founded 
upon  it,  soon  gave  rise  to  many  attempts  to  im* 
prove  on  the  principle,  aiid  to  contrive  &udiome^ 
ters  of  a  more  elegant  and  advantageous  kind^ 
and  with  different  materials.  These  attempts 
were  made,  and  various  plans  successively  pro- 
posed by  M.  Lani^riani,  Mr.  Magellan,  M. 
FoNTAWA,  Mr.  Cavallo,  M.  De  Savssure^  Mn 
Cav^kSish,  M.  Morveau,  and  several  others? 
Of  these,  the  contrivances  of  Fontana  and  Mor-^ 
VEAtr  have  been  pronounced  the  best.  The  latter 
employs  sulphuret  of  poUash  instead  of  nitrous 
air,  and  measures  the  proportion  of  oxygen  pre- 
sent by  the  quantity  absorbed  by  the  stilphuret. 
But  the  instrument,  m  its  most  favourable  form,  is 
still  liable  to  much  uncertainty  and  inaccuracy  in 
its  application. 

Tne  machine  for  impregnating  water  with  car-* 
bonic  acid  gasy  or  ^xed  atr,  intented  a  few  years 
ago  by  I>r.  Nooth,  of  Great-Britain,  deserves  to 
be  respectfully  mentioned,  as  a  monument  of  in- 
genuity, and  as  a  very  useful  piece  of  furniture 
for  every  chemist  and  physic\an.  Besides  this, 
our  list  might  be  enlarged  by  the  enumeration  of 
many  other  instruments  and  machines  which  have 
been  added  to  the  chemical  apparatus  in  modem 
limes,  and  which  have  greatly  contributed  to  the 
ease,  elegance,  and  perfection  of  chemical  experi-» 
ments. 

After  mentioning  the  great  names,  and  the  bril- 
liant discoveries,  which  have  been  recounted  m 
the  foregoing  pages,  it  would  be  unjust  to  omit 
taking  notice  of  some  other  philosophers  who  have 
distinguished  themselves  by  their  publications  or 
experiments  in  this  branch  of  science.  Among  a 
great  number,  whose  names  and  labours  will  be 
tound  honourably  recorded  in  the  scientific  history 
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of  the  age,  we  may  menUon  BidK>p  Watson,  Mn 
Nicholson,  Dr.  St,  John,  Mr.  Henry,  Mr.  Par- 
kinson^ Mr.  Cruikshai'k,  Dr.  Darwin,  Lord 
jDuHDONAi^D,  Dr.  Austin,  Mr.  Lambe,  Mr.  Hig* 
piNS,  and  Dr.  Thompson,  of  Great-Britain; 
Messrs.  Chaptal,  Monge,  Monnbt,  D'Arcet, 
Beaume,  Lemery,  Caj>£t,  Thouvenal,  La  Me^ 
THERiE,  Adet,  and  Seguik,  of  f  ranee;  and  Junc- 

KER,    SCHRCEDER,    WfNZEL,    HeNKEX.,    JaCQUUK> 

Meyer,  Crell,  Van  Homberg,  and  Hermstadt, 

of  Germany;  to  say  nothing  of  many  others, 
equally  entitled  to  praise,  in  almost  every  culti- 
vated part  of  Europe." 

From  the  above  general  stateuients,  it  app>ears 
that  vrithin  the  last  half  century  the  empire  of 
chemistry  has  been  wonderfully  extended.  It  i& 
but  a  short  time  since  this  science  recognized,  as 
the  subjects  of  her  sway,  only  a  few  metals  and 
medicines.  She  has  lately  subjected  to  her  sceptre 
the  various  kinds  of  earths  found  in  the  composi- 
tion of  our  globe ;  the  different  fluids  with  which 
we  are  conversant,  whether  of  the  aeneous  or  ga- 
seous form ;  the  various  kinds  of  vegetable,  animal, 
and  minej-al  bodies  which  surround  us;  and  almost 
every  substance  capable  of  composition  or  analysis^ 
In  short,  she  has  extended  her  claims  to  every 
fipccies  oianifnate  and  inajiimate  matter,  and  main- 
tains authority  over  a  territory  of  physical  science 
which  may  be  called  immense,  when  compared 
with  her  former  dominions. 

But  chemistry  has  not  only  gained,  during  the 
eighteenth  century,  a  great  extent  of  empire;  it  is 
also  distinguished  for  having  acquired,  in  the  same 
period,  a  more  practical  and  useful  cast  than  ever 

M  The  coDtribotioiu  made  to  chemical  knowledge  by  moit  of  the  aboYe 
named  gentlemen  may  be  found  cither  in  distinct  works,  published  by 
Chcmtclvet,  or  in  the  FhiUsopbical  Transettientt  the  Journal  de  PhyiiqnCf  the 
Ui  it  Unmii,  or  other  Kientific  journals. 
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before.  By  the  ancient  cultivators  of  this  science 
it  was  chiefly  regarded  as  an  object  of  curiosity, 
or  as  a  source  of  amusement.  But  in  the  hands  of 
later  chemists  it  has  been  converted  into  a  most 
instructive,  interesting,  and  invaluable  science. 
There  is  scarcely  an  art  of  human  life  which  it  is 
not  fitted  to  subserve;  scarcely  a  department  of 
human  inquiry  or  labour,  either  for  health,  plea- 
sure, ornament,  or  profit,  which  it  may  not  be 
made,  in  its  present  improved  state,  eminently  to 
promote. 

To  the  husbandman  this  science  furnishes  prin- 
ciples and  agents  of  inestimable  value.  It  teaches 
him  the  fooa  of  plants  j  the  choice  and  use  of  ma^ 
nures;  and  the  best  means  of  promoting  the 
vigour,  growth,  productiveness,  and  preservation 
of  the  various  vegetable  tribes.  To  the  manufac- 
turer chemistry  has  lately  become  equally  fruitful 
of  instruction  and  assistance.  In  the  arts  of  hrew-- 
ingy  tannings  dyeingy  and  bleaching^  its  doctrines  are 
precious  guides.  In  making  soapy  glass,  pottery^ 
^nd  all  metallic  wares,  its  principles  are  daily  ap- 
plied, and  are  capable  of  still  more  useful  appli- 
cation as  they  become  better  understood.  Indeed, 
every  mechanic  art,  in  the  different  processes  of 
which  heat,  moisture,  solution,  mixture,  or  fer- 
mentation are  necessary,  must  ever  keep  pace  in 
improvement  with  this  branch  of  philosophy.  To 
the  physician  this  science  is  of  still  greater  valu^, 
and  is  daily  growing  in  importance.  He  learns 
fi-om  it  to  compound  his  medicines;  to  disarm 
poisons  of  their  force;  to  adjust  remedies  to  disr\ 
eases;  and  to  adopt  the  general  means  of  preserv- ^ 
ing  health.  To  the  student  of  natural  history  the 
doctrines  of  chemistry  furnish  instruction  and  as- 
sistance at  every  step  of  his  course;  as  many  of 
his  inquiries  can  be  prosecuted  with  success  only 
through  the  medium  of  careful  analysis.    To  th« 
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public  economist  chemistry  presents  a  treasure  of 
useful  information.  By  means  of  this  science  alone 
can  he  expect  to  attack  with  success  the  destroy- 
ing pestilence^  so  far  as  it  is  an  object  of  human 
prevention,  and  to  guard  against  other  evils  to 
which  the  state  of  the  elements  gives  rise.  And 
in  order  to  the  prosecution  of  numberless  plans  of 
the  philanthropist  to  any  extent  or  effect,  some 
acquaintance  with  the  subject  in  question  seems 
indispensablv  necessary.  Finally,  to  the  domestic 
economist  this  science  abounds  with  pleasing  and 
wholesome  lessons.  It  enables  him  to  make  a 
proper  choice  oi  meats  and  drinks;  it  directs  him 
to  tnose  measures  with  respect  to  aliment^  cookery ^ 
cloathing,  and  respiration,  which  have  the  best 
tendency  to  promote  health,  enjoyment,  and  cheap- 
ness of  living ;  and  it  sets  him  on  his  guard  against 
many  unseen  evils,  to  which  those  who  are  igno- 
rant of  its  laws  are  continually  exposed.  In  a 
•word,  from  a  speculative  science,  chemistry,  dur- 
ing the  eighteenth  century,  has  become  eminently 
and  extensively  b, practical  one;  from  an  obscure, 
humble,  and  uninteresting  place  among  the  ob- 
jects of  study,  it  has  risen  to  a  high  and  dignified 
station;  and  instead  of  merely  gratifying  curiosity, 
or  furnishing  amusement,  it  promises  a  degree  of 
utility,  of  which  no  one  can  calculate  the  conse- 
quences, or  see  the  end. 

But  while  the  great  improvements  which  have 
been  made  in  chemical  philosophy  during  the  last 
century  are  readily  admitted,  it  may  not  be  impro- 
per, before  closing  this  chapter,  to  take  notice  of 
the  gross  abuses  which  have  been  adopted  by  some 
of  tne  most  celebrated  cultivators  of  the  science 
in  question,  and  which  have  contributed  to  lessen 
its  value  in  the  view  of  many  serious  inquirers. 
A  few  extravagant  and  enthusiastic  votaries  of 
chemistry  have  undertaken,  on  chemical  princi- 
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plesj  to  account  for  dl  the  phenomena  of  motiom, 
life,  and  mind;  and  on  those  very  facts  which 
clearly  prove  wise  design,  and  the  superintending 
care  of  an  infinite  Intelligence,  have  attempted 
to  build  a  fabric  of  atheistical  philosophy.  This  is 
a  remarkable  instance  of  those  oppositions  of  sci' 
tnce  falsely  so  caUed,  of  which  an  inspired  writer 
speaks,  and  for  which  the  past  age  has  been  re^ 
markably  distinguished. 

How  far  the  present  fashionable  system  of 
cdiemical  doctrine  and  language  may  stand  the 
test  of  future  experiments,  and  command  the 
assent  of  future  generations,  is  far  from  being  cer- 
tain. He  who  has  attended  to  the  course  of  things 
in  the  short  space  of  time  since  it  was  published, 
will  see  little  reason  to  expect  for  it  tnat  undis« 
turbed  and  permanent  reign  which  its  advocates 
have  fondly  hoped.  It  is  somewhere  remarked 
by  Lord  Bacon,  that  the  sciences  are  apt  to  suffer 
by  being  too  soon  reduced  to  a  system.  There  are 
probably  few  sciences  to  which  this  remark  ap- 

?lies  with  such  peculiar  force  as  to  chemistry* 
'he  structure  at  present  most  popular  is  fair  and 
beautiful.  An  engaging  simplicity  reigns  in  al- 
most every  part.  But  many  believe  that  this  sim- 
plicity is  deceptive.  Some  of  the  doctrines  which 
nold  an  important  place  in  the  fabric  are  too  vague 
and  conjectural  to  be  admitted  with  full  confi<» 
dence,  and  others  are  daily  undergoing  modifica- 
tions, which  threaten  still  further  and  more  essen- 
tial changes.  Notwithstanding  the  mathematical 
precision  with  which  the  sanguine  chemist  affects 
to  speak  of  his  axioms,  yet  how  discordant  are 
the  results  of  different  experiments !  These  facts, 
it  must  be  acknowledeed,  "  betray  the  lameness 
of  some  received  principles,  and  excite  suspicions 
with  respect  to  the  legitimacy  of  some  capital 
analyses.''    But  the  enlightened  and  enterprizing 
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philosoplier  will  not  be  discotifaged  by  ^ch  prooft 
of  the  i  mpetfection  of  human  knowledge.  The 
builders  of  erroneous  systems  become  mditeOtlip^ 
the  promoters  of  truth,  by  contributing  to  the  ex- 
amination and  rejection  of  fals^iood.  We  tail 
only  hope,  in  the  present  world,  to  be  continuany 
approximating  toward  the  point  of  coriipIet6  phii 
losQphic  illumination,  without  ever  reaching  it$ 
and  this  approximation  must  ahvays  be  m&de 
through  successive  defiles' of  illusion,  empifricism, 
and  false  theory.  In  this  course  honesty,-  atien^ 
tion,  and  patient  perseverance,  are  the  great  re- 
quisites for  obtaining  success.  With  these,  though 
we  cannot  expect  to  develope  all  the  mysteries  bf 
nature,  which  is  the  prerogative  of  its  Axtthor 
alone;  yet  we  may  hope,  in  time,  to  detect  ana- 
logies, to  ascertain  laws,  to  systematize  scattered 
facts,  and  to  unlock  treasures  of  science,  which 
appear  at  present  far  removed  from  human  scru- 
tiny, and  against  the  knowledge  of  which  the 
feebleness  ot  our  powers  seems  to  raise  everlast- 
ing barriers. 
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CHAPTER  III. 


KATURAL  HISTORY. 


XHIS  department  of  science  scarcely  yields  to 
either  of  the  preceding  in  the  extent  and  value  of 
the  improvements  which  it  has  received  within 
the  period  under  consideration.  Many  of  the  ob- 
jects, indeed,  to  which  natural  history  relates, 
have  been,  in  some  degree,  known  and  studied 
by  man,  from  the  earliest  ages,  as  means  of  sup- 


112  ifatufat  Histofifs 

plying  the  wants,  and  obl:aining  th^  luxuries  dF 
m€.  Solomon^  the  -king  of  Israel,  we  are  told,. 
^pake  qf  trees ^  from  the  cedar  tree  that  is  in  Lebar 
n&Hy  ^ven  unto  tlie  hyssop  that  springeth  out  of  the 
tvall:--^he  spake^  alsOy  of  beasts ^  an4  qf  birds,  and 
qf  creeping^  things  j  and  of  fishes.^  And,  if  we  may 
Jiidce  from  the  respectful  terms  in  which  such 
studies  are  mentioned,  in  this  and  in  various 
pth^er  passages  of  sacred  scripture,  we  may  con- 
clude they  were  held  in  high  estimation  in  very 
Cia^ly  times.  It  was  nQt,  however,  until  long  after 
the  revival  of  letters  and  science  in  Europe,  that 
natural  history  began  to  receive  the  attention  due 
to  its  importance.  Toward  the  close  of  the  se- 
venteenth century,  after  several  learned  societies. 
in  Great-Britain,  and  on  the  continent,  had  been 
formed^  the  taste  for  this  branch  of  study  com- 
menced, and  has  been  ever  since  gradually  ex- 
tending itself  over  the  civilized  world. 

At  an  early  period  of  tl^e  eighteenth  century, 
many  persons  were  busily  epiployed  in  collecting, 
and  publishing  facts  in  Natural  History,  especially 
in  Zoology  and  Botany.  But  though  these  in- 
quirers rendered  important  service  to  this  depart- 
ment-of  philosophy,  it  was  rather  by  communis- 
eating  a  knowledge  of  details,  than  by  enlight- 
ened and  correct  philosophizing  on  the  subjects 
which  came  before  them.  Scarcely  any  thing  had 
been  effected,  on  a  great  scale,  previous  to  the 
appearance  of  Linnaeus,  an  illustrious  Swede,  who, 
by  his  first  publications,  in  1735,  gave  a  new 
aspect  to  the  whole  science,  and  commenced  what 
has  been  with  much  justice  styled  the  "  golden 
age"  of  Natural  History. — Almost  every  thing 
that  had  been  done  in  the  great  business  of  Clas- 
sificationj  before  his  time,  was  confused,  and  ex- 
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ccedinglv  defective;  and,  in  some  of  the  king* 
doms  ox  nature,  few  attempts  of  the  kind  had 
been  made.  It  is  not  necessary  to  remind  the 
intelligent  reader  how  much  this  deficiency  must 
have  perplexed  and  retarded  the  inquirer,  at  every 
step  of  his  course.  It  was  reserved  for  Linnjeus, 
a  man  equallv  distinguished  for  the  benevolence 
and  piety  of  nis  heart,  the  extent  of  his  learning, 
and  the  greatness  of  his  views,  to  remedy  the  de- 
fect. To  his  luminous  and  expanded  mind,  the 
arduous  task  of  generalizing  and  arranging  seemed 
to  be  an  easy  and  familiar  process.  He  introduced 
new  methods  of  classification  into  all  the  more 
hnportant  branches  of  natural  history;  made  large 
additions  to  its  known  facts  and  principles ;  ex- 
cited a  thirsty  before  unequalled,  tor  this  kind  of 
knowledge ;  and  prepared  the  way  for  a  great  por- 
tion of  the  improvements  which  have  been  made 
by  succeeding  naturalists. 

While  the  last  age  produced  much  new  liffht 
in  the  philosophy  of  natural  history,  and  added 
immense  riches  to  its  former  stores,  it  also  gave 
to  this  science  new  distinction  as  an  object  of 
study  in  seminaries  of  learning. — At  the  close  of 
the  seventeenth  century,  it  is  believed,  few  pro^ 
ftssorships  had  been  instituted,  even  in  the  most 
distinguished  universities,  for  instructing  youth  ia 
this  interesting  department  of  knowledge.  Since 
that  time  few  important  colleges  or  universities 
have  failed  to  add  such  professorships  to  their 
former  plans  of  instruction,  and  to  place  natural 
history  among  the  indispensable  objects  of  atten- 
tion in  an  academic  course.  By  these  and  other 
means  new  honours  have  been  bestowed  on  this 
branch  of  science,  new  encouragement  given  to 
the  zeal  and  exertions  of  inquirers,  new  roads  to 
improvement  opened,  and  new  opportunities  af- 
forded^ at  once,  of  diffusing  a  taste  for  investl- 
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gations  6f  this  nature,  and  of  extending'  the  in- 
tormation  which  genius  and  industry  had  gained. 

But  it  will  be  more  satisfactory  to  take  a  brief 
view  of  the  several  kingdoms  or  nature,  and  ta 
state  some  leading  facts  concerning  the  progress 
which  has  been  made  in  each/ 

ZOOLOGV. 

At  the  beginning  of  the  eighteenth  century 
considerable  progress  had  been  made  in  this  branch 
of  Natural  History,  by  the  inquiries  and  discoveries 
of  Harvey,  Redi,  Malpigi,  Willughby,  and 
Ray.  These  illustrious  nren  discarded  several 
erroneous  doctrines  which  had  long  been  received^ 
particularly  the  doctrine  of  equivocal  generatiorij 
and  threw  much  light  on  the  principles  of  physio- 
logy. Ray,  being  dissatisfied  with  Aristotle'^ 
classification  of  animals,  invented  a  new  one^ 
founded  on  the  structure  of  the  heart.  To  this- 
he  was  particularly  led  by  the  discoveries  of 
Harvey,  relating  to  the  circulation  of  the  bloody 
which  had  been  a  little  before  announced,  and 
excited  much  attention  in  the  philosophical  worlds 
From  the  time  of  Ray  till  that  of  Linnaeus,  little 
process  was  made  in  Zoology.  A  few  books, 
durmg  this  interval,  were  published  on  the  sub- 
ject ;  but  they  did  little  more  than  make  some  in- 
considerable additions  to  the  number  of  facts  be- 
fore known.  The  achievements  of  the  celebrated 
Swedish  Professor  in  this,  as  well  as  in  the  other 
branches  of  natural  history,  cannot  be  contcm- 

p  The  contentf  of  this  chapter  have  been  priocipallf  collected  fronr 
Smith's  Tracts  oh  Natural  Hhtory,  and  various  other  works,  on  detached 
parts  of  the  subject ;  some  of  which  will  be  fdund  quoted,  or  referred  to, 
in  the  following  pages.  For  a  knowledge  of  some  of  the  facts  and  name* 
here  deuiled,  I  am  indebted  to  Professor  Barton,  of  Philadelphia,  whoy^ 
in  a  conversation  on  the  subject,  furnished  mc  with  much  valuable  infoP' 
matioD,  and  with  profitable  hint*  for  dir«aing  my  inquiries* 
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plated  wjtboQt  admiration.  He  described  many 
new  animals,  and  formed  a  new  arrangement  and 
nomenclature,  in  many  respects  onginal>  and 
in  general  greatly  superior  to  any  that  had  gone 
before  him.  From  this  period  \rritrrs  on  the  %'a- 
rious  departments  of  the  animal  kingdom  began 
rapidly  to  increase  in  number,  in  the  extent  of 
their  information,  and  in  the  accurate  aind  phikH 
sophical  aspect  of  their  descriptions. 

Soon  after  Linnjccs  appeared  M.  Kletx>  of 
Dantzic,  who  warmly  opposed  a  number  of  the 
alterations  proposed  bv  that  illustrious  naturalist^ 
and  signalized  himselt  as  his  adversary.     Klein 
gave  to  the  world  a  new  method  of  classification^ 
founded  on  the  toes,  hoofs,  &c.  and  by  his  multt^ 
farious  works,    on  almost  every  department  of 
zoology,  which  he  treated  both  systematicallv  and 
physiologically,  rendered  very  important  sen'ice  tb 
the  science.     About  the  same  time  flourished  M.  - 
Brisson,  a  French  naturalist  of  verj'  high  character, 
and  whose  publications,  particularly  on  Quadntpeds 
and  Birdsy  rank  in  the  first  class  on  their  respective 
subjects.     Indeed,  in  the  accuracy  of  his  descrip- 
tions, and  the  excellency  of  his  plates,  he  may  even 
be  pronounced  superior  to  Linn^us  himself.   After 
Brisson  may  be  mentioned  his  countryman  the 
Count  DE  BuFFON,  who,  though  more  sprightly 
and  interesting  as  a  writer,  in  which  he  excels 
all  other  natural  historians,  is  far  less  accurate  and 
philosophical.     His  neglect  of  regular  systematic 
arrangement  is  a  great  defect,  and  must  ever  lessen 
the  value  of  his  works.     He  was  a  zeak>us  cul- 
tivator of  zoology,  and  by  his  splendid  publica- 
tions and  captivating  style  made  himself  admired 
throughout  the  scientific  world.  And  though  many 
of  his  hypotheses  are  whimsical,  extravagant,  and 
delusive,  it  must  yet  be  allowed  that  he  did  much 
to  encourage  and  forward  the  study  of  nature; 
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that  he  made  many  observations  of  great  vahie; 
that  he  collected  a  multitude  of  interesting  facts; 
and  that  his  works  hold  a  very  important  place  in 
the  zoological  history  of  the  age. 

Contemporary  with  Buffon  was  Mr.  PsiffNANT, 
of  Great-Britain^  who  is  unquestionably  entitled 
to  a  place  among  the  greatest  zoologists  of  the 
eighteenth  century.  By  his  writings,  as  valuable 
as  they  are  ^voluminous,  he  contributed  greatly  to 
the  advancement  of  this  branch  of  natural  history. 
He  was  the  author  of  a  new  arrangement  of  Qwut- 
rupedsj  more- nearly  resembling  Ray's,  of  the  for- 
mer century,  than  ^any  other.  On  this  subject  his 
work  may  be  pronounced  equal  to  any,  if  not  the 
best  that  has  yet  been  presented  to  the  student  of 
nature.  Within  the  same  period.  Professor  Blu- 
MENBACH,  of  Goettiugeu,  distin^ished  himself  by 
his  zoological  and  physical  inquiries,  and  particu- 
larly by  a  new  method  of  arranging  Quadrupeds. 
To  these  great  names  may  be  added  that  of  Pro- 
fessor Pallas,  of  Petersburgh,  who,  in  zoology,  as 
well  as  in  several  other  branches  of  science,  has 
done  much,  and  is  to  be  considered  as  ranking  with 
the  very  first,  if  not  as  standing  at  the  head  of  all 
the  naturalists  now  living. 

Besides  these  distinguished  systematic  writers 
on  the  subject  of  zoology  in  general,  particular 
departments  of  the  science  have  been  cultivated, 
and  greatly  improved,  by  men  scarcely  less  emi- 
nent, or  less  worthy  of  praise.  Of  some  of  these 
inquiries  and  publications  a  brief  notice  will  be 
attempted." 

It  is  proper  to  begin  with  the  natural  history  of 
the  ^first  Lmnajan  class,  the  Mammalia.  On  this 
class  almost  all  the  great  writers  whose  names  were 
just  mentioned,  have  made  large  and  instructive 
publications.  In  addition  to  what  has  been  accom- 
plished by  them,  especially  by  Linnjeus,  Kleik, 
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Pennant,  and  Buffon,  the  labours  of  Professor 
£.  Zimmerman,  of  Brunswick,  to  throw  light  on 
this  class  of  animals,  do  him  great  honour.  His 
conception  and  execution  of  a  Zoological  Charts 
accompanying  his  work  on  the  Mammalia^  may  be 
considered  as  one  of  the  most  philosophical  pro- 
ductions of  the  age«  This  ingenious  invention  has 
been  extended  and  improved  by  M.  Jauffket,  a 
distinguished  naturalist  of  France.  Beside  these, 
many  others  deserve  notice  for  their  successful  la- 
bours in  illustrating  particular  parts  of  this  exten- 
sive field  of  inquiry. 

Much  has  been  done,  during  the  last  century, 
toward  completing  the  natural  history  of  man.  In 
the  list  of  experimenters  and  authors  on  this  sub- 
ject, Albinus,  a  Dutch  naturalist,  holds  the  first 
place,  with  respect  to  time.  He.  was  a  very  great 
anatomist ;  and  was  one  of  the  first  who  attended, 
in  a  scientific  manner,  to  the  seat  of  colour  in 
human  beings.  The  next  important  publication, 
on  the  same  branch  of  natural  history,  was  by  the 
celebrated  John  Reinhold  Forster,^  who  ttirew 
considerable  light  upon  it.  He  was  followed  by  the 
Rev.  Dr.  Smith,  President  of  the  College  of  New- 
Jersey,  who,  in  his  ingenious  and  learned  Essay 
on  the  Causes  of  the  Variety  of  Complexion  and 
Figure  in  the  Human  SpecieSy  gave  a  very  instruc- 
tive and  interesting  view  of  the  subject.  The 
natural  history  of  man  has  also  been  treated  in  a 
more  general  way  by  Buffon  and  Verey,'  of 
France;    by  Blumenbach,'  Zimmerman,"  Lud- 


f  See  FoiSTEK*t  Oher^thtu,  \^c,  4to.  1778. 

r  Dr.  Smith's  Essay  was  favourably  received  not  ooljr  in  hif  own  couotr/, 
but  also  in  Great-Britain,  and  on  the  continent  of  Europe,  where  seve- 
ral editions  of  it  were  circulated,  in  the  EngUUi,  French,  and  German 
luiguaget. 

s  Natural  HisUry  •/  Man^  &c.  1  vols.  8vo. 

/  Dt  Generis  Ilmmani  yarietaU  Nati'va^  &c.  Gocttingen,  1 795. 

9  G<ogra*fLual  Hhfry  «f  Man^  &c.  8vo.  3  vols.  Leipsic,  1 778. 
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WIG,*  and  SoEMERiNG,*'  of  Germany;  and  by  Pro- 
fessor Pallas,  of  Russia.  To  which  may  be  ad- 
ded the  great  anatomical  discoveries  and  improve- 
ments, by  the  Monros,  Cai^per,  the  Hunters^ 
Datjbenton,  BouRGELAT,  and  many  others. 

It  will  not  be  improper  here  to  take  notice  of 
some  of  the  writings  of  Sir  William  Jones,  as 
calculated  to  throw  much  light  on  the  natural 
history  of  man,  through  the  medium  of  inquiries 
concerning  language,  habits,  religion,  &c.  The 
various  and  valuable  insfruction  which  the  discern- 
ing student  of  this  branch  of  science  may  derive 
from  those  writings,  is  too  obvious  to  require  ex- 
planation. The  general  philosophy  of  man  has 
been  considered,  in  a  different  view,  in  the  cele^ 
brated  but  erroneous  publications  of  Hartley 
and  Helvetius.  A  late  work  on  the  Physical 
History  of  Marty  by  Meiners,  of  Germany,  and 
another,  entitled  Outlines  of  the  History  of  Man, 
by  Herder,  of  the  same  country,  are  considered, 
by  many,  as*  furnishing  much  new  and  important 
instruction  on  this  subject/  And,  finally,  the  nu- 
merous voyagers  and  travellers  with  which  modem 
times  have  abounded,  have  contributed  greatly  to 
enlarge  our  knowledge  of  the  human  character  and 
powers,  and  have  brought  to  light  many  facts 
toward  the  formation  of  a  satisfactory  system  on 
this  subject. 

In  the  natural  history  o(  Quadrupeds,  the  amount 
of  improvement,  during  the  last  century,  was 
very  great.  All  the  distinguished  systematic  wri- 
ters before  mentioned,  have  rendered  extensive  and 

«  Plam  tfa  Natural  ffhUry  •/ the  Human  S^ectet  ^iHmatedy  &c.  1 796. 

«v  Essay  M  tbe  Difference  hkween  the  Cmifirmatiun  •/  the  European  and  the 
Negre^  &c. 

X  Meiners*  work  I  have  ncTcr  leeii,  and  am  not  well  acquamted  with 
Its  character;  with  that  of  Herber  I. have  lome  acquaintance,  and  am 
▼ery  far  from  bdioripg  thit  U  meriu  the  high  character  which  many  hiTc 
given  it. 
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important  services  to  this  branch  of  zoology. 
Besides  these,  the  names  of  many  other  respectable 
naturalists  might  be  recounted,  who  have  devoted 
their  investigations  to  particular  species,  and 
described  them  with  great  accuracy  and  splendour. 
The  scientific  journals  and  memoirs  of  learned 
societies,  in  every  part  of  the  centunr,  exhibit  a 
large  and  very  interesting  amount  of  labour  per* 
formed  by  these  diligent  and  useful  inquirers. 

But  among  the  various  investigations,  in  this  de- 
partment of  natural  history,  which  distinguish  the 
eighteenth  century,  few  are  more  curious  than 
tno^  respecting  the/o^«7  hones  of  animals y  now  no 
longer  known  m  the  living  state.  These  remains 
of  animals,  chiefly  of  the  quadruped  kind,  have 
been  discovered  at  many  different  periods,  from  the 
commencement  of  the  century  to  its  conclusion ; 
and  in  almost  every  part  of  the  world,  to  which 
naturalists  have  had  free  access.  Among  many 
who  have  distinguished  themselves  by  their  inqui- 
ries respecting  these  fossil  bonesy  are  Sir  Hans 
Sloane,  Daubenton,  Buffon,  Pallas,^  Gmelin, 
and  Dr.  W.  Hunter.  M.  Cuvier,  of  France, 
has  been  for  some  time  engaged  in  a  very  exten- 
sive work  on  this  subject,  which  is  likely  to  prove 
very  interesting  to  the  philosophical  world.     He 


y  Profewor  Pallas  exprctiet  the  fullett  conviction,  tliat  the  fbflsil  bones 
found  in  Siheria  were  carried  thither  by  the  //m/,  or  by  some  such  great 
inundation  as  the  sacred  history  desaibes.  His  first  idea  was,  that  the 
climate  was  once  warm  enough  to  be  the  native  country  of  the  tUpbami^ 
and  that  it  had  since  undergone  a  ndicai  change.  But  when  he  visited, 
during  his  travels,  the  spots  where  these  bones  were  found,  he  candidly 
renounced  his  former  hypothesis,  and  expressed  a  full  conviction,  in  con- 
formity with  the  opinion  of  many  other  modem  philosophers,  that  they 
must  have  been  carried  thither  by  water;  and  that  nothing  but  a  sudden 
and  general  irruption  of  waters,  such  as  the  deluge  is  represented  to  have 
been,  could  have  transported  those  bones,  from  their  native  regions,  so  far 
to  the  north.  In  proof  of  this  he  informs  us,  that  the  bones  are  generally 
found  separate^  as  if  scattered  by  the  waves;  covered  with  a  stratum  of 
mmJ;  anid  commonly  intermixed  with  the  remains  of  wMrint  amimale  smd 
fUnU.     Csffc*#  TrttynU  m  J^msis, 
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enumerates  tivcnty-three  species  of  bones  which 
have  been  found,  all  belonging  to  animals  un- 
known at  the  present  day,  and  of  whose  exist- 
ence there  is  no  other  trace  than  these  relics. 
Of  this  number,  twelve  were  determined  by  pre- 
ceding inquirers,  and  eleven  he  considers  as  having 
been  first  discovered  and  settled  by  himself.  Be- 
sides these,  he  speaksof  a  number  of  other  species, 
concemingf  which  some  uncertainty  still  remains. 

Of  these  fossil  bojies  none  have  attracted  more 
attention  than  those  belonging  to  the  unknown 
animal  denominated  the  Mammoth,^  found  in 
several  parts  of  the  world,  and  especially  in  North- 
America.  A  controversy  for  a  long  time  existed, 
whether  this  animal  were  a  species  of  elephant  or 
not ;  and  both  the  affirmative  and  negative  sides  of 
the  question  were  confidently  maintained  bj^  emi- 
nent zoologists.  It  is  probable  the  dispute  is  now 
near  being  terminated,  as,  in  the  estimation  of 
good  judges,  proof  little  short  of  demonstrative  has 
appeared,  confirming  the  opinion  of  those  who 
assign  this  far-famed  animal  to  the  genus  Elephas/' 

Soon  after  the  first  publications  of  Linnaeus, 
Ornithology y  or  the  history  of  the  second  class  in  his 
system,  received  considerable  improvements  from 
Edwards,  an  English  naturalist,  who,  though  not 
remarkably  distinguished  as  a  systematic  writer, 
became  eminent  and  useful  by  the  accuracy  of  his 
descriptions,  and  the  excellence  of  his  drawings. 

X  The  name  mammotb  is  said  to  htTe  been  first  ghrea  to  this  animal  in 
Ruttia,     It  it  a  corruption  from  fmem»tb,  a  word  derived  from  the  Arabic, 

a  In  the  year  i8oi  Mr.  C.  AV.  Peale,  of  Philadelphia,  proprietor  o£ 
the  Museum  in  that  city,  and  who  has  been  for  a  number  of  years  distib- 
guished  by  his  taste  for  inquiries  in  natural  history,  succeeded  in  obtaining 
two  complete  skeletons  of  the  mamnmab,  dug  out  of  marle*pits,  in  the  State 
of  New- York.  From  an  inspection  of  these  skeletons  it  appears  that  they 
are  the  remains  of  elepbauti^  dificring  but  little,  if  any  more,  from  either  of 
the  two  species  now  known,  than  these  latter  do  from  each  other.  Mr. 
PiALB  is  certainly  entitled  to  the  thanks  of  every  lover  of  natural  hiitory 
iot  his  zcsl  and  ej^crtions  in  this  research. 
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To  his  labours  succeeded  those  of  M.  Frisch,  tk 
German,  whose  work  is  perhaps  the  most  philo- 
sophical and  interesting  that  was  ever  published 
on  the  subject.  After- him  came  the  celebrated 
Latham,  of  Great-Britain,  the  author  of  a  work 
on  ornithology,  which  is  probably  the  most  ex- 
tensive and  complete  yet  presented  to  the  world* 
The  history  of  birds  has  also  been  well  treated  by 
Brissok  and  Buffon,  of  France;  and  those  of 
jif/rica  have  been  ably  described  by  Vaillant,  of 
the  same  country.  In  addition  to  which  it  may 
be  worthy  of  notice,  that  the  plates  published  by 
order  of  the  King  of  France,  and  intended  to  ac- 
company Buffon's  history  of  birds,  are  certainly 
among  the  most  elegant  specimens  of  human  art 
ever  executed  to  promote  the  study  of  ornitho- 

That  department  of  zoology  which  includes  the 
Amphibia^  or  the  third  Linnajan  class,  has  also 
been  greatly  extended  and  improved  during  the 
eighteenth  century*  Besides  Linnaeus,  this  class 
was  treated,  with  much  ability,  by  Mr.  Catesby, 
an  English  gentleman,  who  resided  for  some  time 
in  America.*  Next  to  him,  Dr.  Garden,  of 
Great-Britain,  who  spent  a  number  of  years  in 
South-Caroh'na,  communicated  much  new  light 
with  respect  to  the  animals,  generally,  and  especi- 
ally the  Amphibia^  of  our  country.^  Dr.  Russell's 
great  work  on  the  Serpents  of  the  Coromandel 
coast'  is  a  production  of  the  highest  excellence  in 
its  kind,  the   publication  of  which  was  an  im- 


I  Watural  Hlitcry  of  Carollma^  Flqrlda^  and  the  Bahama  Jtlandt,  &c.  By 
lirfAkR  Cat£«by.     a  vols,  folio, 

c  r^.  Gakoen,  who  was  a  respectable  phystclan  of  Charleston,  in  South- 
Carolina,  communicatetj  to  Linnjius  much  valuable  information  concern- 
ing the  anluiiih  ot  America.  Few  names  occur  more  frequently*  or  are 
mentioned  w'fh  mo^**  honour  in  the  Systrma  Naturae  than  his. 

r.R.  6.  follow' 

R 
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portant  event  in  the  progress  of  natural  histdry,. 
The  Serpents  have  also  been  largely  treated  of  by 
M.  Lacepede,  of  France,  who  formed  a  new 
arrangement  of  them,  founded  chiefly  on  the  scales^ 
and  bearing,^  m  several*  respects,  a  considerable 
resemblance  to  that  of  Linn.jeus.  The  same  writer 
has  published  a  work  on  Oviparous  Quadrupeds^ 
in  which  he  has  much  improved  on  the  labours 
of  the  great  Swedish  naturalist.  The  natural  his- 
tory of  the  Tortoise  has  been  very  ably  and  com- 
pletely executed  by  Schoepf,  a  distinguished 
writer  of  Germany.  Itht  fascinating  poiver  ascribed 
to  serpents'  has  been  the  subject  of  considerable 
discussion  during  the  period  under  review.  Those 
who  have  examined  this  subject  in  the  most  philo-' 
sophical  manner,  are  M.  Lacepede,  Professor 
Blumenbach,  and  especially  Professor  Barton,  of 
Philadelphia,  whose  Essay  on  this  subject  is,  per-^ 
haps,  the  most  satisfactory  hitherto  presented  to  the 
student  of  natural  history. 

Within  the  same  period,.  Ichthyology^  or  the 
history  of  the  fourth  Linnaean  class,  has  been  cul-- 
tivated  with  equal  diligence  and  success.  In  thi$ 
branch  of  zoology,  Artedi,  a  Swede,  and  fellow 
student  of  Linnaeus,  greatly  distinguished  him-- 
self.  Next  to  him  flourished  Gouan,  of  Montpel-* 
lier,  who  adopted  the  Linnaean  arrangement,  and 
did  himself  much  honour  by  his  writmgs  on  this 
subject.  About  the  same  time  Marsigli,  an 
Italian,  in  his  history  of  the  Danube,  threw  much, 
light  en  the  fishes  of  thztt  river,  and  of  course,  on 
ichthyology  in  general.  After  Marsiglt,  M. 
Broussonett,  of  France,  made  a  very  instructive 
present  to  naturalists,  in  his  work  on  the  rare 
fishes,  and  those  which  had  been  before  badly  de- 
scribed. In  the  same  high  rank  stands  Professor 
Monro's  celebrated  work  on  the  physiology  of 
this  class  of  animals.    But  of  all  the  writers  on  this^ 
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4!epartment  of  zoology.  Block,  a  Jew  physician  of 
Berlin,  is  said  to  be  the  most  able  and  complete- 
To  which  may  be  added,  that  Lacepede,  before 
mentioned,  has  commenced  the  publication  of  ait 
extensive  work  on  fishes,  of  which  great  expecta- 
tions are  formed/ 

The  inquiries  and  discoveries  in  the  fnseclay  the 

^fifth  class  in  the  Linna?an  arrangement,  have  'also 

been  very  great  during  the  period  in  question. 

SwAMMERDAM  was  almost  the  only  one  who  paid 

Particular  attention  to  insects  before  LiNN-ffius. 
Tie  latter,  profiting  by  the  labours  of  his  prede- 
cessor, pursued  his  inquiries  in  this  part  of  natural 
history  with  singular  zeal  and  success.  He  dis- 
covered and  described  many  new  species,  and 
greatly  improved  their  arrangement.  After  Lin- 
naeus, appeared  Madame  Merian's  View  of  the 
Insects  of  Suriiianiy  a  very  splendid  work,  and 
a  singular  monument  of  female  genius  and  per- 
severance. About  the  same  time  Reaumur^ 
of  France,  Lyonet,  of  Holland,  and  Bonnett, 
of  Geneva,  greatly  distinguished  themselves  by 
their  respective  publications  in  Entomology s  and, 
though  with  different  relative  merits,  decidedly 
improved  upon  all  who  had  gone  before  them.  In 
this  department  of  zoology,  also,  within  the  period 
whichjjv'e  are  considering,  Drury  and  Dona  van, 
of  England,  Geoffroy%  of  France^  Fabricius,  of 
Denmark,  De  Geer,  of  Sweden,  and,  latest  of  all, 
Olivier,  of  France,  have  laboured  with  great  dili- 
gence and  success.  With  respect  to  the  different 
degrees  of  honour  due  to  these  celebrated  natural- 
ists, it  is  not  easy,  within  small  limits,  to  state  them 
with  precise  justice.  The  best  judges  seem  to  agree 

e  This  grcf  t  ichthyologist  has  ah-eady  given  four  quarto  volumes  of  hi» 
work  to  the  public,  containing  a  description  of  309  Fishes,  of  which  54 
i^crc  before  unknown  to  naturalists.  When  finished  it  will  probably  he 
the  most  complete  and  splendid  work  on  this  branch  of  natural  iiiftory  i» 
rxi»tcncc.     CAt.NETTV  Annuh  p/  FbUojojiby  lot  iZoo, 
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in  assigning  to  Reaumur  and  Fabricius  the  first 
rank/  The  insects  without  icings  have  been  very 
ably  described  by  J.  Hkrlrt,  of  Germany.  To 
these  names  may  be  added  that  of  Dr.  Smith,  the 
Linnaus  of  Great-Britain,  whose  account  of  the 
rarer  Lepidopterous  Insects  of  Georgia^  is  entitled 
to  a  place  among  the  most  splendid,  accurate,  and 
valuable  zoological  wrorks  of  the  age.' 

In  the  investigation  of  the  Vermes^  the  sixth  and 
last  class  of  Linn-^us,  the  advances  made  in 
modem  times  have  been  no  less  distinguished. 
The  first  writer  to  be  mentioned  under  this  head  is 
DoNATi,  whose  work  on  the  vermes  of  the  Adriatic 
is  considered  highly  instructive  and  important. 
After  him  Professor  Bohadsch,  of  Prague,  laboured 
much  to  improve  the  history  of  this  class  of  animals, 
and  with  brilliant  success.  Bohadsch  was  followed 
by  M.  CuviER,  of  France,  who  proposed  a  new 
arrangement,  and  rendered  considerable  service  to 
this  branch  of  zoology.  The  human  vermes  have 
been  very  ably  treated  by  Bloch,  before  mentioned. 
The  vermes  infesting  the  intestines  of  animals, 
generally,  have  been  examined  and  described 
in  a  very  satisfactory  manner,  by  Goeze,  and. 
ScHRANCK,  of  Germany.  The  discoveries  of  Pey- 
soNNELLE,  of  Fraucc,  with  respect  to  corals  and 
corallinesy  form  one  of  the  most  interesting|(^arts  in 
the  modern  annals  of  natural  history.  Corals^  at 
the  beginning  of  the  eighteenth  century,  were 
reckoned  among  the  number  of  marine  plants.  In 
this  rank  they  continued  to  stand  until  M.  Peyson- 
NELLE,  by  a  series  of  observations  and  experiments, 
from  about  the  year  1720  to  1750,  ascertained 
their  animal  nature.     His  doctrine  was  confirmed 

/  Of  Olivier*s  work  it  is  not  easy  to  speak  decidedly,  as  it  is  yet  in  «ti 
unfinished  state. 

g  The  Natural  Hutory  of  tbt  Rarer  LfpldoptcroMt  ImecU  of  Georgia^  ^c, 
fl  vols,  folio.   1798. 
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by  the  successive  inquiries  of  Trembly,  Donatt, 
B.  DE  JrssiEu,  and  finally  of  the  ingenious  and 
accurate  Mr.  Ellis,  of  Great-Britain,  whose  work 
on  this  genus  of  animal  substances  is  certainly 
among  the  best  extant/  On  the  fourth  order  of 
vermes,  the  Zoop/iiVa,  Professor  Pallas,  of  Russia, 
has  given  to  the  public  a  most  valuable  work,  of 
which  the  systematic  arrangement,  and  philoso- 
phical accuracy,  must  ever  recommend  it  to  the 
discerning  inquirer.  The  fifth  order,  or  Infusoriay 
has  been  treated,  with  great  successive  improve- 
ments, by  Bonne  rx,  ot  Geneva,  Needham,  of 
Great-Britain,  Adanson,  of  France,  and  above 
all,  by  MuLLER,  of  Denmark;  the  last  of  whom 
has  investigated  and  exhibited  this  department  of 
zoology  in  a  manner  more  extensive,  complete, 
and  satisfactory  than  any  of  his  predecessors. 

Most  of  the  naturalists  above  mentioned  not  only 
wrote  with  great  ability  on  the  several  subjects 
connected  with  their  names,  but  also  made  large 
additions  to  the  facts  and  specimens  known  by 
preceding  inquirers.  Few  of  them  failed  to  con- 
nect with  the  ingenuity  of  system  a  large  mass  of 
new  and  useful  information.  A  considerable  num- 
ber of  new  Quadrupeds  have  been  brought  to  light 
during  the  period  of  which  we  are  speaking,  and 
added  to  the  old  lists.  The  species  of  Birds  ar- 
ranged and  described  by  Linnaeus  amounted  to 
near  a  thousand.  Since  that  time  the  number  has 
been  more  than  doubled,  by  the  inquiries  of  the 
great  ornithologists  already  mentioned;  and  also 
by  the  discoveries  of  Sir  Joseph  Banks,  Manduit, 
Dksfontaines,  Dombey,  Vaillant,  and  many 
others.  The  class  Amphihiaj  though  not  so  much 
extended,  by  the  discovery  of  new  genera  and 


i  E$$aj  tm-ard  the  Natural  History  of  the  CoraU'tMes^  Bitd  otbtr  MatUtt 
^fdiKtiems  tf  tb<  likt  Kittd.  4tO.  I775. 
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species,  as  some  of  the  other  classes,  has  yet  re- 
ceived considerable  augmentation  in  this  way.  Of 
Fishes  LiNN^us  described  about /(7wr  hundred  spe- 
cies ;  but  since  he  wrote  the  catalogue  has  been  so 
much  enlarged  by  circumnavigators  and  travellers, 
that  they  now  amount  to  considerably  more  than 
one  thousand.  The  number  of  new  species  of 
Insects  discovered  at  different  periods  of  the  cen- 
tury is  prodigiously  great.  Before  the  time  of 
LiNN-ffius  scarcely  more  than  two  hundred  specics^ 
were  known.  In  the  last  editions  of  his  works  he 
described  about  three  thousand.  There  are  now 
known  more  than  tiventy  thousand  species.  The 
same  augmentation  has  taken  place  with  respect 
to  the  Vermes^  a  class  which,  in  the  hands  of 
Ellis,  Pallas,  Muller,  and  others,  before  men- 
tioned, has  wonderfully  enlarged  its  bounds. 

Though  our  own  country,  during  the  period 
under  review,  has  not  produced  many  distinguished 
inquirers  in  zoology,  it  can  boast  of  some  who 
have  rendered  themselves  conspicuous  by  pursuits 
of  this  nature.  Mr.  Catesby,  and  Dr.  Garden, 
before  mentioned,  though  not  native  Americans, 
resided  long  in  our  country,  and  threw  much 
light  on  the  animal  kingdom,  as  it  appears  on  this 
side  of  the  Atlantic.  Mr.  Glover,  a  planter  of 
Virginia,  also  communicated  to  the  public  some 
valuable  information  respecting  American  zoology.^ 
Mr.  William  Bartram,  ot  Pennsylvania,  an 
indefatigable  and  well  informed  student  of  nature, 
added  considerably  to  the  number  of  facts  before 
known  concerning  the  animals  of  the  southern  and 
western  parts  of  the  United  States,  and  the  adja- 
cent territory.^     Still  more  recently  Dr.  Barton, 

i  The  principal  part  of  Mr.  Glover's  communications  respecting  Ame* 
rican  zoology,  appeared  in  the  JPbiiesefbual  TransactioHSy  about  the  year 
1740. 

j  Travels  through  North  and  Soufh^CaroHnaf  Georgia^  East  and  Wtst^Sl^^ 

rida,  &c.  (rom  1773  to  1778. 
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l*rofessor  of  Natural  History  in  the  University  of 
Pennsylvania,  has  made  very  respectable  additions 
to  the  zoological  science  or  our  country,  and  dis- 
played a  degree  of  genius,  diligence,  learning, 
and  zeal,  in  this  pursuit,  which  do  honour  to  our 
rising  Republic,  and  which  bid  fair  to  place  hint 
among  the  most  accomplished  and  useful  natu- 
ralists of  his  time/  Besides  the  labours  of  these 
and  other  scientific  inquirers  of  America,'  a  large 
amount  of  information  respecting  the  animals  of 
our  continent  has  been  derived  from  intelligent 
foreigners,  who  have  either  visited  and  explored 
the  interior  of  the  country  at  different  periods  of 
the  century  under  review,  or  devoted  tnemselves 
to  the  acquisition  of  knowledge,  from  various 
sources,  respecting  the  new  world.  Among  these, 
Gronovius,  Kalm,  Schoepf,  Buffon,  and  several 
others,  deserve  to  be  mentioned  with  honour^ 


BOTANY. 


In  this  branch  of  natural  history  the  succession 
jof  discoveries  and  improvements  which  the  period 
before  us  has  displayed,  is  in  the  highest  degree 
honourable  to  modem  science.  At  the  opening; 
of  the  eighteenth  century,  Botanical  Philosophy, 
though  it  had  been  long  cultivated,  was  still  in  a 


i  See  FragmeaXi  tf  ihe  Natural  BUiorj  9/  feufisHlvamla^  £uay  on  tS^ 
TaseimattHg  Pwoer  aurihed  /•  Serpents^  &c.  and  tercral  memoin  on  particu- 
lar artidet  in  zoology  in  the  AmuruoM  PbiUtppbuai  Trmuaetknt. 

I  It  would  be  easy  to  mention  the  names  of  many  re»ectable  Americao 
Oentlemen,  who  have  done  honour  to  themielTcs  by  giving  new  and  Ta- 
ioable  detcriptions  of  particular  animals  which  came  under  their  dbsenra^ 
tion.  In  such  a  list,  Mr.  JaarimsoN,  Dr.  Mitcuill,  Rer.  Mr.  Hbcke" 
w  t  LDim ,  and  a  number  of  others,  would  be  entitled  to  distinction.  To  these 
might  be  added  the  names  of  the  Rct.  Drs.  Bclkmap  and  Williams, 
who,  in  their  re^ctJTe  Histories  of  Nrm^Hampthin  and  Vermwi^  after  the 
example  of  Mr.  JarraasoN,  in  \aM  Notes  m  Virginia^  have  given  valuable 
catalogues  of  the  native  ammals  of  those  States.  But  it  is  impossible  for 
«he  author,  coosiAently  with  the  hmiu  which  he  has  prescribed  to  himwjf^ 
«•  iodiilfe  the  dispoiitioo  which  he  fecit  to  emcr  into  lu^h  details. 
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very  confused  and  imperfect  state.  Numerous 
had  been  the  attempts  to  arrange  the  vegetable 
tribes  into  an  intelligible  system,  but  great  dis- 
order and  deficiency  appeared  in  every  plan* 
Among  these  attempts  the  most  respectable  and 
successful  w^ere  those  of  Ray  and  Rivinus.  The 
former,  an  English  clergyman,  before  mentioned, 
had  proposed  his  method  to  the  world  in  1682; 
but  afterwards  presented  it  in  a  new  and  im- 
proved form  in  1700.  He  arranged  all  known 
vegetables  under  thirty-three  classes,  deriving  the 
distinguishing  character  of  each  chiefly  from  the 
fruit.  His  system,  though  undoubtedly  much 
superior  to  any  which  had  been  devised  by  his  pre- 
decessors, was  still  very  defective;  and  the  cha- 
racters of  his  plants  were  so  many  and  various,  as 
to  create  an  intricacy  in  a  high  degree  perplexing 
and  painful  to  the  student.  To  the  method  of 
Ray,  succeeded  that  of  Rivinus,  a  Professor  of 
Botany  in  the  University  of  Leipsic.  This  learned 
man  was  the  first  who  laid  aside  the  distinction 
between  herbs  and  trees,  which  had  been  univer- 
sally adopted  by  those  who  went  before  him. 
Relinquishing  also  the  pursuit  of  natural  affinities, 
and  convinced  of  the  insufficiency  of  character- 
istic marks  drawn  principally  from  the  fruit,  he 
attached  himself  to  the  Jlozvery  as  furnishing  cha- 
racters abundantly  numerous,  distinguishing  and 
permanent.  He  reduced  the  number  of  the  classes 
to  eighteen,  which  were  distinguished  from  each 
other  by  the  perfection  and  distribution  of  the 
floxccrsy  and  particularly  by  the  regulariti/  and 
intrnber  of  the  petals,  Rivinus  did  not  live  to 
complete  the  publication  of  his  system;  the  whole 
of  which  was  finally  laid  before  the  world  in  1711, 
by  one  of  his  disciples. 

After  the  system  of  Rivinus,  the  next  worthy 
of  attention  is  that  of  Tournefort.     This  great 
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ix5tanist  set  out  with  reviving  the  distinction  of 
plants  into  h^rbs  and  trees,  which  had  been  ex- 
ploded by  RiviNus.  In  his  method  there  are 
twenty-two  classes;  and  one  hundred  and  twenty- 
two  orders,  denominated  sections.  The  former 
founded  on  the  regularity  and  figure  of  the  petals^ 
together  with  the  situation  of  the  receptacle  of 
the  flowers;  the  latter  on  the  pistillum  and  calyx. 
Botanical  writers  generally  speak  of  Tournefort's 
9s  the  first  regular  and  complete  arrangement. 
He  was  certainly  the  first  who  ascertained  and 
exhibited  the  genera  of  plants  in  a  scientific  man- 
ner; and,  indeed,  in  general  merit,  as  a  systematic 
writer,  he  went  far  beyond  all  his  predecessors, 
-^bout  the  same  time.  Dr.  Herman,  Professor  of 
Botany  at  Leyden,  proposed  a  new  system.  He 
augmented  the  number  of  classes  to  twenty-five; 
founding  their  characters  chiefly  on  the  fruit.  He 
divided  his  classes  into  eiehty-two  sections  or  or- 
ders, having  for  their  basis  the  number  of  petalsy 
ieeds,  capsules y  and  cells;  the  figure  of  the  seeds 
and  petals;  and  the  disposition  of  the  powers. 
This  system  appears  to  have  gained  but  little 
popularity.  To  the  method  of  Herman  suc- 
ceeded that  of  Dr.  Boerhaave,  first  published  in 
17 JO,  and  afterwards,  with  great  additions,  in 
1720.  He  made  a  sort  of  comlbination  of  the  sys-^ 
tern  of  Ray,'  Tournefort,  and  Herman^  with 
additions  and  improvements  from  his  own  great 
mind.  He  increased  the  number  of  classes  still 
further,  to  thirty-four,  which  were  subdivided  into 
one  hundred  and  four  sections  or  orders;  the  cha- 
racters of  which  were  derived  fi'om  the  habit  or 
general  appearance  of  the  plants,  combined  with 
all  the  parts  of  fructification.  He  was  the  first 
who  employed  the  stamina  and  style  in  determin- 
ing the  genus.  To  this  luminary  of  science,  bo- 
tany is  much  indebted.    He  introduced  many  new 
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generi  into  his  system ;  and  was  universally  con-*' 
sidered  as  one  of  the  most  successful  inquirers  and 
instructive  writers  of  his  time,  on  this  subject. 

Next  to  the  system  of  Boerhaave,  the  records 
of  botany  present  us  with  the  method  of  Chris-* 
TiAN  Knaut^  a  German,   who  proposed  what 
was  afterwards  styled,  "  the  system  of  Rivinus 
inverted."    This  plan  was  published  in  1716.     It 
embraced  seventeen  classes,  founded  on  the  num- 
ber of  the  petals  alone;  and  one  hundred  and 
twenty-one   orders,   distinguished   by    the  fruit. 
About  the  same  time  Christopher  Knaut  offered 
to  the  world  a  new  system,  which,  in  fact,  was 
little  more  than  an  alteration  of  Ray's,  without 
any  substantial  improvement.     He  was  followed 
by  Dr.   Hales,  before  mentioned,  whose  cele- 
brated work  on  **  Vegetable  Statics"  threw  much 
light  upon  the  physiology  of  plants;  and  indeed 
entitles  him  to  the  honour  of  being  considered  the 
great  father  of  this  braf>ch  of  botanical  science^ 
To  HaIes  succeeded  Micheli,  an  Italian,  whose 
Nova  Genera  Plantarum  must  be  ranked  among 
the  fundamental  works  of  the  age,  as  it  doubt*^ 
Jess  formed  an  important  step  in  the  course  of 
reformation    and    improvement.      Contemporary 
with  Knaut,  was  Magnol,  a  celebrated  profes* 
sor  of  botany  at  Montpellier,  whose  system  was 
published  in   1720,     He  divided  the  vegetable 
kingdom  into  fifteen  classes,  which  derived  theur 
characters  entirely  from  the  calyx;  and  these,  ac- 
cording' to  him,  embraced  fifty-five  orders,  whose 
distinguishing   characters  were   taken  from  the 
Jigure  of  the  calyx ,  petals  and  seeds;  from  the  dis^ 
position  of  the  Jtozvers;  from  the  number  of  petals  j 
and  from  the  substance  of  the  fruit. 

Such  was  the  state  of  botanical  philosophy  until 
the  year  1735 — confused,  intricate,  unsettled,  and 
exhibiting  little  but  successive  revolutions.    And> 
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5/  all  the  systems  of  classification  were  vague,  un- 
satisfactory, and  perplexing,  the  language  in  use 
among  the  different  instructors  in  this  science  was 
at  least  equally  so.  Almost  every  part  of  the  dif- 
ferent nomenclatures,  at  this  time,  was  loaded  with 
uncouth,  erroneous,  or  supernumerary  words,  and 
even  barbarous  sentences  of  description,  which 
exceedingly  increased  the  difHculties  of  the  learner. 
Besides,  numerous  voyagers  and  travellers  were 
now  constantly  enrichmg  botany  with  new  trea- 
sures, brought  from  every  quarter  of  the  earth; 
and  while  tne  names  of  those  before  known  al- 
•ready  loaded  the  memory,  it  became  necessary  to 
provide  new  ones,  for  the  successive  discoveries 
which  were  daily  demanding  attention^  In  a 
word,  so  great  was  the  number  of  new  species 
presenting  themselves  from  every  direction,  an^ 
€uch  the  perplexity  arising  from  defective  arrange- 
ment, that  botany  became  in  danger  of  relapsmg 
Again  into  anarchy  and  total  disorder." 

In  this  stage  or  the  science  Linnjeus  appeared. 
Endued  with  genius  and  learning;  having  a  taste 
for  researches  in  natural  historj'  rising  to  a  sublime 
enthusiasm ;  and  a  disposition  for  persevering  in- 
dustry, he  cultivated,  with  particular  diligence,  the 
science  of  botany.  In  1735  he  published  a  new 
system,  as  the  result  of  his  labours,  which  pro- 
duced a  memorable  a^ra  in  this  branch  of  philo- 
sophy. This  is  usually  called  the  Sexual  System^ 
from  its  foundation  being  laid  in  the  doctrine,  that 
plants  are  male  and  fejnale^  and  propagate  their 
species  in  a  manner  somewhat  analagous  to  ani- 
mals. LiNNiEUS  divided  the  whole  vegetable 
kingdom  into  twenty-four  classes;  the  distinguish- 
ing characters  of  which  he  founded  on  the  number^ 
the  place  of  insertion^  the  proportion^  the  conncc- 

m  S«e  Traett  m  Natural  Hithry^  by  James  £.  Smith,  M.D.  F.R*S* 
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tion,  and  the  disposition  of  the  stamina.  These 
classes  he  subdivided  into  one  hundred  and  twenty*? 
^ight  orders.  In  the  first  thirteen  classes,  the  or-^ 
ders  are  taken  from  the  number  and  circumstances 
of  the  pistilla.  In  the  fourteenth  and  fifteenth 
jfrom  the  pericarpium;  and  in  all  the  remaining 
classes  from  the  number  and  circumstances  of  the 
stamina  J  excepting  the  twenty-fourth,  which,  from 
the  parts  of  fructification  being  invisible,  cannot 
be  subjected  to  the  grand  principle  of  arrange- 
ment, on  which  the  system  proceeds. 

With  respect  to  the  fundamental  doctrine  of  the 
sexes  of  plants,  on  which  this  method  of  classi- 
fication rests,  the  honour  of  originating  it  is  said 
not  to  be  due  to  the  great  Swedish  naturalist. 
The  ancients  had  some  ideas  of  tlie  doctrine,  but 
they  were  vague  and  imperfect.  We  are  in- 
formed by  Aristotle,  that  Empedocles  particu- 
larly taught  that  tfte  sexes  tvere  united  in  plants^ 
and  also  that  the  use  of  the  farina  foscundans  of 
the  male  palm^  in  impregnating  the  female,  was 
very  well  known  in  his  day.  It  appears,  also,  from 
several  passages  in  Pliny,  that  he,  as  well  as  other 
naturalists  of  that  time,  extended  the  distinction 
of  sexes,  and  the  use  of  the  male  dust,  to  plants^ 
in  general.  Accordingly,  it  is  certain  that  the 
ancient  cultivators  perceived  the  necessity,  and 
were  in  the  constant  habit,  with  respect  to  several 
species  of  vegetables,  of  promoting  the  operation 
of  the  male  flower  on  the  female,  in  order  to  the 
production  of  fruit;  still,  being  inattentive  to  the 
structure  of  flowers,  and  ignorant  of  the  oflSces 
belonging  to  the  several  parts,  they  remained  un- 
acquainted with  the  true  process  of  nature,  though 
it  was  daily  open  to  their  pbservation." 

fi  See  DcTENsV  Origine,  &c.  aod  PuLTKNBT*s  MUt9rUal  and  Bt9gr€*, 
fbUui  Sietibu  9/  BHany  in  MngUutd^  %  ToU.  8to.  1799. 
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Thus  this  celebrated  doctrine  rested  in  apparent 
forgetftiiness,  until  1676,  when  Dr.  Grew,  a  dis- 
tinguished botanist  of  England,  who  had  been 
long  employed  in  microscopical  observations  and 
experiments  on  plants,  mentioned  the  fact,  and 
suggested  its  importance,  in  a  paper  read  before 
the  Royal  Society  in  the  month  of  November  of 
that  year.  He  expressed  an  opinion  that  the  sta^ 
rnina  and  styli  of  vegetables  are  analogous  to  the 
organs  of  generation  in  animals,  and  adapted  by 
nature  to  answer  the  same  purpose ;  and  that  the 
poitm  probably  emits  certain  vivific  effluviay  which 
may  produce  impregnation.  The  sexual  doctrine 
was  tiirther  confirmed  by  the  observations  and  ex- 
periments of  Camerariits,  in  1695,  In  1701?,  a 
small  publication,  by  John  Henry  Burkhard,  a 
German  physician,  appeared  in  the  form  of  an 
"  Epistle  to  Leibnitz;"  in  which  the  author  not 
only  adopted  the  idea  of  the  sexes  of  plants,  but 
also  suggested  the  possibility  of  forming  an  ar- 
rangetnent  of  vegetables  according  to  the  difference 
of  the  parts  of  generation.''  A  few  years  afterward, 
two  botanists  of  France,  Geoffroy,  in  1711,  and 
V  A  ILL  ANT,  in  1718,  declared  themselves  in  favour 
of  Grew's  opinion ;  while  Tournefort  and  his 
friends  opposed  it  with  equal  warmth.^    In  Great- 


•  About  the  yeir  1 738,  when  the  growing  fame  of  LiimjEui  made  him 
•n  object  of  enry  among  tome  of  his  contemporaries,  ProfeMor  Hiistkr, 
ti  Hclmttadt,  one  of  his  antagonists,  charged  him  with  having  taken  his 
lyitem,  without  acknowledgment,  from  the  above  mentioned  work  of 
BoKKHARD.  LiNNJEUs,  howevcT,  it  appears,  proved  that  he  never  saw 
thb  obscure  performance;  and  even  if  he  bad,  his  friends  contended,  that 
it  woukl  have  detracted  little  from  his  merit,  that  another  had  tligbtly  sttg^ 
featidt.  plan  which  he  so  abiy  exeeyUd.  See  Stocver*s  Lift  •/  JJnnaiu^ 
translated  by  Taapp.  4to.  1794. — Professor  Barton  lately  informed  me, 
that  he  had  seen  a  copy  of  Borkharo's  publication,  in  the  Loganiam  Li^ 
irmry,  at  Philadelphia,  and  that  he  considered  the  sexuil  doctrine  as  the 
foundation  of  botanical  arrangement,  as  very  distinctly  suggested  by  the 
author. 

/>  It  is  remarkable  that  the  beautiful  Latin  Poem  of  M.  Dt  la  Croix, 
entitled  Connmbia  florum^  of  which  the  t€xual  doctrine  forms  the  fouoda- 
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Britain,  Blair,  Bradley,  Fairchild,  and  Mil* 
iER,  al^o  appeared  on  the  side  of  Grew's  doctrine  ; 
but  Alston,  and  some  others,  long  retained  their 
hostility  against  it  with  unabating  zeal. 

Such  was  the  state  of  opinion  with  regard  to 
this  doctrine,  when  Linnjeus  adopted,  unfolded^ 
and  made  a  splendid  application  of  it  to  botanical 
science.  And  although  we  cannot  ascribe  to  him 
the  original  discovery,  yet  he  confirmed,  extended^ 
and  improved  it,  and  made  it  the  basis  of  a  system 
which  has  commanded  ^eater  admiration,  and 
been  more  generally  received  than  any  before  of- 
fered to  the  world.  It  will  appear  evident,  on 
the  slightest  consideration  of  the  subject,  that  the 
task  of  arrangement,  in  the  vegetable  kingdom, 
is  a  most  perplexing  and  difficult  one;  and  that 
every  ar^{^aVi/ classification  must  involve  sacrifices 
of  family  resemblance,  and  natural  connection. 
But  the  philosophers  of  every  country  seem  to  have 
yielded  to  Linn^us  the  praise  of  having  formed  a 
system,  which,  in  fecility,  and  universality,  is  su-r 
perior  to  all  hitherto  proposed. 

But  it  was  not  only  in  tne  doctrines  and  arrange^ 
meiit  of  botany,  but  also  in  the  nomenclature  of  the 
science,  that  this  distinguished  natural  historian 
excelled  all  his  predecessors.     He  created  a  new^ 


tion,  was  published  as  early  at  X717.    Some  notice  ifvill  1^  cakca  of  tiu» 
performance  hereafter. 

It  is  also  worthy  of  notice,  that  Jamis  Logan,  Esq.  a  kamed  and 
ingenions  gentleman  of  Philadelphia,  who  was  afterwards  Preiident  of  tbe 
Council,  and  Chief  Justice  of  Pennsylvania,  instituted  a  set  of  experiment* 
on  maize,  with  a  particular  view  to  the  investigation  of  the  sexuaJ  doctrine. 
An  account  of  these  experiments  was  first  communicated  in  a  letter  co^ 
PxTaa  CoLLiNsoN,  F.  R.  S.  in  1735,  and  printed  in  the  PbiUfpiiemi 
Tranjaciiont,  Tol.  zzzri.  This  account  was  afterwards  enlarged,  and 
published  in  Latin,  at  Leyden,  in  1739,  under  the  title  of  Expermumtm 
ft  Mtlttemata,  de  FUmUrnm  Gtmraiionti  and  republished  with  an  English 
traaalation,  by  Dr.  Fotbexgill,  in  8to.  1747.  These  experiments  wers 
considered  and  appealed  to  as  among  the  most  decisive  in  establishing  tha 
\ioctrine  they  were  inteadcd  to  illuitratc  and  confirm.  FutUn^*!  SUtAes^ 
JU.  vol  iL  p.  %^Z. 
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lallguaee,  so  simple,  methodical,  and  convenient^ 
that  it  MS  been  pronounced  likely  to  stand  the  test 
of  ages,  even  if  his  sexual  opinions  should  be  dis- 
carded.   In  forming  this  language,  he  retained  all 
the  old  names,  which  were  consistent  with  his 
new  principles  -,  he  adopted  such  others  from  the 
GreeK  and  Latin,  as  were  short,  expressive,  and 
sonorous;  he  dismissed  the  periphrastic  and  tedi- 
ous descriptions  of  the  former  schools ;  he  intro- 
duced trivial  names y  by  which  one,  or  at  most  two 
adjectives,  distinguish  a  plant  from  all  its  other  re- 
lative species  -^  in  a  word,  he  formed  a  language 
so  simple  and  luminous,  and  so  adjusted  its  several 
parts  to  his  improved  doctrines,  that  the  acquisi- 
tion of  the  science  of  botany  became  a  far  more 
easy  task  than  before.     In  fact,  this  was  so  much 
the  case,  that,  instead  of  remaining  an  abstruse 
study,  confined  to  the  schools,  as  formerly,  it  was 
converted  into  an  agreeable  amusement,  to  pet- 
sons  of  leisure  in  all  ranks  and  situations. 

The  new  classification  and  nomenclature  of  Lin- 
KiEus  soon  attracted  general  attention.  At  first, 
as  might  have  been  expected,  they  met  with 
powerful  opposition.  When  they  first  made  their 
appearance  in  Great-Britain,  Sloane,  Dillenius, 
and  other  English  naturalists,  opposed  them  with 
warmth-  Alston,  of  Scotland,  retaining  his  old 
prejudices,  did  the  same ;  insomuch  that  the  influ- 
ence of  the  doctrines  taught  by  Ray,  threatened, 
for  some  time,  to  triumph  over  those  delivered  by 
LiNNiEus.    This  opposition,  however,  soon  began 


f  The  foQowiog  wfll  senre  at  i  ipeciiii£fi  of  the  convenience  and  ntility 
ef  the  #rfma/  nama  invented  and  applied  by  Linnxus.  A  kind  of  Gratis 
before  bis  time,  was  called  Gramem  XerampelinyMf  Miliaetay  pratenuit  ramo" 
imfm»  tparaa  panUmta^  tiv€  Xerampilinp  congener^  arvense,  astivym;  gramem 
wnmutuBimw  itmtMe.  He  gave  it  a  name  consisting  of  two  words,  Poa  bttibesat 
Which  designated  the  pbnt  more  distinctly  and  intelligibly  than  the  long 
and  perpkiiDg  detcripUoa  before  lucd*    Stobtsa*«  Lift  of  Linfl^u^  p« 
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to  decline.  As  the  works  of  the  illustrious  philo- 
sopher of  Upsal  increased  in  number  and  circula- 
tion, the  weight  and  superiority  of  his  opinions 
were  gradually  manifested,  until  at  length,  the 
public  adoption  of  the  Linnsan  system,  by  Profes- 
sor Martyn,  of  Cambridge,  and  Professor  Hope, 
of  ^Edinburgh ;  the  adaptation  of  Ray*s  Flora  An- 
glicana  to  this  arrangement,  by  Hudson,  about 
the  year  1760;  and,  finally,  the  favourable  recep- 
tion given  to  the  Swedish  doctrines  by  the  College 
of  Physicians  of  London,  completed  the  establisn* 
ment  of  the  Sexual  Systerh  in  Great-Britain. 

The  opposition  to  this  system  was  no  where 
stronger  or  more  persevering  than  in  France,  where 
the  authority  of  Tournefort  had  long  been  so 
high  and  imposing;  and  where  so  many  great  bo- 
tanists resided,  each  jealous  for  the  honour  of  his 
country,  and  for  the  reputation  of  his  own  opi- 
nions. It  is  true,  several  of  the  naturalists  of  that 
country  embraced  the  opinions  of  the  illustrious 
Swede.  Among  these,  Sauvages,  Goitan,  Ge- 
rard, and  Le  Monier,  deserve  to  be  particularly 
named.  But  by  far  the  greater  number  became 
his  adversaries,  and  those  most  distinguished  by 
their  learning  and  talents.  The  system  which  they 
opposed,  however,  gradually  rose  into  importance,- 
and  extended  its  empire.  Personal  prejudices,  and 
national  jealousies  were  slowly  yielded.  And  al- 
though it  can  by  no  means  be  said,  even  now,  to 
be  universally  adopted,  yet  it  is  incomparably  more 
popular  than  any  other;  and  even  those  who  reject 
some  of  the  opinions  which  it  involves,  generally 
adopt  its  language  as  the  most  convenient  and 
philosophical  any  where  to  be  found .'^ 

But  the  immediate  achievements  of  Linn^us 
himself,  in  botanical  philosophy,  were  not  the 

r  PuLTiNiT*«  H'utorUal  Md  BlograpbUBl  Skeidtt  of  Botatiy^  5ic. 
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bvAy  Services  which  he  rendered  to  this  science. 
His  researches  and  publications  excited  a  gene- 
ra] thirst  for  this  kind  of  knowledge.  From  the 
school  which  he  formed,  many  distinguished  cha- 
racters arose,  who  did  honour  to  their  instructor, 
and  who  greatly  extended  and  improved  his  sys- 
tem. A  number  of  these,  incited  by  the  zeal 
and  the  example  of  this  patriarch  in  science,  un- 
dertook distant  voyages,  and  tedious  and  hazar- 
dous joumies,  for  the  sak^  of  exploring  such  re- 
gions of  the  earth  as  were  before  unknown;  and 
thus  daily  brought  home  hew  stores  of  know- 
ledge from  every  quarter  of  the  earth. 

Since  the  publication  of  the  Sexual  System,  se- 
veral new  methods  of  classification  have  been  pro- 
posed, and  still  niore  numerous  plans  suggested 
for  modifying  and  improving  that  of  Linn^us. 
Among  the  most  respectable  of  these  may  be 
mentioned  the  natural  method  of  Van  Royen; 
Professor  at  Leyden,  exhibited  in  his  Prodromus 
Flora  Leydenensis,  published  in  1740,  and  which 
sustained  a  high  character  among  botanists,  for  in- 
;enuity  and  elegance.  The  next  is  that  of  Baroa 
"aller,  one  of  the  greatest  men  of  the  age  in 
which  he  lived.  He  proposed,  in  1742j  a  new 
natural  system,  founded  on  an  assemblage  of  the 
various  characters  chosen  by  others.  The  bota- 
nical works  of  this  philosopher  rank  in  the  very 
iSrst  class.  He  was  a  warm  opponent  of  Linnaeus, 
and  sometinles,  in  this  scientinc  warfare,  departed 
from  that  mildness  and  urbanity  which  he  owed 
both  to  himself  and  his  adversary.'  After  Haller, 
Bernard  deJussieu,  of  France,  published  a  new 
method  of  classification,  also  a  natural  one.  To 
him  succeeded  his  countryman  La  Marck,  the 
author  of  the  botanical  part  of  the  Encyclopaedic 

9  TruU  99  Neural  BUt^ry,  by  Jaiiii  Edv4»d  Smith, 
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Metkodiquej  who  formed  a  new  system.  But  tiU 
though  the  works  of  the  two  last  named  writeTs^ 
are  instructive  and  vahiable^  they  are  compara- 
-tively  little  known  or  followed  out  of  their  ovrst 
country.  In  1764  Professor  Gleditsch,  of  Berlin^ 
published  a  system,  in  some  respects  new,  but  dif- 
fering so  little  from  that  of  Linnjeus,  especially 
with  respect  to  his  ordinal  distinctions,  that  it  ac- 
quired but  little  celebrity. 

About  the  year  1773,  after  vegetable  physiology 
had  been  investigated  for  some  time,  and  with  great 

?atience  and  ability,  by  Hales,  Bonnett,  and  D0 
Iamel,  Sir  John  Hill  published  what  has  been 
commonly  called  his  Vegetable  Sptem,  in  which 
he  endeavours  to  class  plants  according  to  their 
internal  structure'.  Though  his  ponderous  work' 
conveys  much  instruction  with  respect  to  the  phy- 
siology of  plants,  yet  it  has  always  been  less  es- 
teemed in  the  author's  own  country  than  on  the 
continent  of  Europe.  In  the  same  department  of 
botanical  science,  the  learned  and  accurate  Pro- 
fessor Walker,  of  Edinburgh,  has  done  himself 
much  honour,  and  furnished  important  aid  to  those 
who  wish  to  investigate  the  structure  of  vegeta-^' 
bles.  The  organs  of  plants,  and  the  phenomena 
produced  by  their  organization,  have  also  been 
treated,  with  great  ability,  in  a  large  work,  by  the 
Rev.  M.  Sennebier,  of  Geneva.  l>r.  Gcertner, 
a  Grerman  botanist,  has  also  given  to  the  world  tf 
new  system,  founded  on  the  fruit.  His  work,  as 
it  respects  the  genera  of  plants,  may  be  considered 
one  of  the  greatest  and  most  classical  that  the 
eighteenth  century  produced.  Professor  Thun* 
BERG,  a  Swede,  who,  by  his  researches  in  Africa 
and  Asia,  has  rendered  essential  service  to  the 
Kience  of  botany,  proposed,  a  few  years  aga>  a? 

f  Twentj-siz  TolumMibliok 
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new  modification  of  the  Linnaean  system,  which, 
though  ingenious,  is  of  very  doubtful  utility.  This 
xnodi/ication  has  been  since  adopted  by  the  inde* 
fatigable  Swartz,''  also  of  Sweden,  who  is  so  well 
known  by  his  successful  botanical  inquiries  in  the 
West-India  Islands.  Besides  these,  new  systems,  or 
alterations  in  the  Linnaean  system,  have  been  pro* 
posed  by  Vaillant,  ScHBuzEa,Lc7Dwi6,  Alston, 
Ad  ANSON,  Gmelin,  Sir  William  Jonbs,  and  many, 
other  distinguished  botanists.  But  time  would 
fail  in  attempting  to  give  a  complete  catalogue  of 
the  numerous  writers,  and  jMrojectors  of  reform, 
in  this  department  of  natural  History.  Perhaps  in 
few  branches  of  science  have  caprice  and  imagin*- 
ation  displayed  more  extensive  influence. 

Dr.  Darwin,  in  his  Botanic  Garden y  and  his 
fhytobgia,  assuming  the  system  of  I^inn^us,  with 
some  proposed  alterations,  exhibits  great  learning, 
genius,  and  taste.  He  carries  further  than  any 
preceding  botanist  the  idea  ai  plants  being  an  infe^^ 
rior  order  of  animals^  and  ascribes  to  them  sensa- 
tiony  volition^  passion,  affection,  virtue  and  vice. 
Indeed,  he  pushes  the  doctrine  to  such  an  extra^ 
vagant  length,  and  founds  upon  it  so  many  fancier 
fill  positions  and  reasonings,  that  the  sober  and 
wary  inquirer  must  often  be  offended  at  the  ob* 
vious  triumph  of  a  lawless  fancy  over  the  cautious 
spirit  of  philosophy, 

The  botanists  who  have  inquired   with   dili- 

fence,  or  described  with  ability,  in  particular 
ranches  of  this  science,  within  the  period  under 
review,  are  too  numerous  to  be  recounted.  The 
Crjfptogamia  have  been  ably  treated  by  Micheli, 
before  mentioned,  by  Hedwig,  and  by  Dickson 
and  Masson.  The  Mosses  have  been  faithfully 
and  successfully  investigated  by  Professor  Dille* 

9  See  kis  Prtdrmws  #/  JVett^J^dia  Phirtt,     Stockholm,  1788> 
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uius,  of  Oxford,  by  Bridel,  of  Gotha,  by  ZoegAjj^ 
of  Denmark,  and  others.     The  Lichens  have  been 
examined  and  described  with  great  care,  by  Ha-, 
GEN  and  Hoffman,  of  Germany:  the  Ferns  by 
Marati,  of  Italy,  by  Balton,  of  England,  and 
by  those  above  named,  who  have  treated  gene- 
rally of  the  class  to  which  they  belong.     The 
Grasses  have  been  investigated  and  descnbed  by 
ScHEucHZER,  ScHREBER,  CuRTis,  and  many  moTC : 
the  Oaks  of  North-America,  by  Du  Roi,  of  Ger- 
many, and  with  unusual  elegance  by  M.  Michaux, 
of  France :  the  Ferula^  or  Assafietida-treCy  by  Pro- 
fessor Hope,  of  Edinburgh:  the  Geraniuniy  by  M. 
L'Heretier,    and  the  Abbe  Cavenilles:"   the 
Cotton-planty  by  Van  Rohr,  of  Denmark:   the 
Tea-tree^  by  Dr.  Lettsqm,  of  London :   and  the 
Tobacco-plant y  by  Mr.  Tatham,  of  England;  be- 
sides a  number  of  valuable  descriptions,  almost 
countless,  of  new  and  curious  plants  to  be  found 
in  the  memoirs  of  the  Linnaan  Society  of  Great- 
Britain,  and  other  associatiqns  of  a  similar  kind, 
in  different  parts  of  Europe,     To  these  may  be 
added,  not  as  publications  of  the  first  class,  but  as 
doing  honour  to  the  infancy  of  botanical  science 
in  our  country,  the  natural  history  of  the  Pei^sirn- 
Tnon-treCy  by  Dr.  Woodhouse;  of  the   Tobacco- 
plant  ^  by  Dr,  Brailsford;  of  the  Phytolacca^  or 
PokCy  by  Dr.  Schultz;  of  the  Stramonium^  or 
JameS'Toicn-iveedy  by  Dr.  Cooper;  and  of  the  Su- 
machy  by  Dr.  Horsefield,  all  of  the  United  State§^ 
But  besides  these  botanical  writers,  who  have 
published  useful  accounts  of  particular  classes,  or- 
ders, genera,  or  species  of  plants,  the  last  century 
has  abounded  beyond  all  forrner  example  with 
works  on  the  plants  of  particular  countries,  or 


V  The  work  of  this  latter  gentleman  on  the  Geramium  is  very  elegant* 
|ie  has  enumerated  and  dcKribcd  one  butidrtd  and  iwentyeigbt  tpecku      *      * 
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smaller  districts.      The  plants  of  Great-Britain 
have  been  either  collected,  or  ably  described,  dur- 
ing this  period,  by  Dillenius,  Alston,  Miller, 
Blackstone,  Hudson,  Lightfoot,  Robson,  Cur- 
tis, Withering,  Berkenhout,  and  Smith;  those 
of  Ireland,  by  Threlkeld,  Keogh,  and  Smith; 
those  oi  Francey  by  Gouan,  Gerard,  Magnol, 
Adanson,  Bulliard,  Jussieu,  and  by  several  late 
botanists;  those  o{  Sivitzerlandy  by  Haller;  of 
HoUandy  by  Commelin  and  Boerhaave;  of  Ger- 
vuinjfy  by  Crantz  and  Jacquin;  of  Italy y  by  Mi- 
cheli  and  Allioni;  of  Spaifiy  by  the  Abbe  Ca- 
venilles;  of /?tf5^m,  by  Pall  as  ;  o(  Denmark ,  with 
great  splendour,  by  Oeder,  Muller,  and  their 
associates;  of  Laplandy  by  Linnjeus;  of  Siberia, 
by  Gmelin;  of  Egypt  and  Palestiney  by  Celsius, 
Hasselquist,  and  others;  of  Amboynay  by  Rum- 
PHius;  of  Ceylony  by  Burmann;  of  Coromandel, 
by  Roxburgh  ;  of  lapan  and  the  Cape  of  Good- 
Hope,  by  Kcempfer  and  Thunberg;  oTthe  Man- 
ritiuSy  by  Willemet;  of  Cochin  China,  by  Lou- 
reiro;  of  NeW'IIoUandy  by  Smith;  of  the  West- 
India  Islands,  by  Sloane,  Browne,   Houston, 
Plumier,  Jacquin,  and  Swartz;  of  particular 
parts  of  North'Amerkay  by  Bannister,'*'  Vernon, 
Kreig,'  Catesby,    Mitchell,^   Garden,   Gal- 

fD  John  Banister,  an  Englishman,  who  settled  in  Firg'tHta  toward 
the  latter  cod  of  the  seventeenth  century,  and  devoted  himself  to  the  in- 
vestigation of  the  plants  of  that  |>art  of  America.  He  not  only  collected 
plants,  but  also  described  them,  and  himself  drew  the  figures  of  the  rare  spe- 
cies. He  became  a  victim  to  hu  favourite  pursuit.  In  one  of  his  excursions 
for  collecting  plants,  he  fell  from  the  rocks  and  perished.  His  botanical 
friends  did  honour  to  his  memoiy,  by  calling  a  plant,  of  the  decamdroms 
class,  Ban'uieria. 

K  About  the  beginning  of  the  eighteenth  century,  William  Vcrnok, 
an  Englishman,  and  Davio  Kreig,  a  German  physician,  led  by  their  ge- 
iiius  for  botany,  made  a  voyage  to  Maryland^  wlicre  they  resided  for  a  con- 
siderable time,  and  examined  its  vegetable  productions.  They  returned  to 
Europe,  after  having  collected  an  Heriavium  of  several  hundred  new  and 
>indeKrtbed  plants. 

J  \^t,  John  Mitchell,  an  En;;li^hman,  who  was  sent  to  Fir  JHin,  in 
I74X,  for  the  purpose  of  investigating  the  botanical  treasures  of  Americt. 


\ 
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rissoNiERRE,"  Kalm/  Cornutus,*  Wakoewrbim^ 
Schoepf/  and  M^ alter;''  and  by  our  respectable 
countrymen,  Clayton/  Bartram/  Golden/ 
Muhlenberg/  Marshall/  Barton/  and  Cutw 

After  hiTing  ducovered  many  new  genera  and  ipedci,  he  retwned  t^ 
England,  about  the  year  1748.  He  transmitted  not  only  to  hii  country* 
men,  but  also  to  Lm  njeus,  much  Tahiable  infomution  respecting  Ameri* 
can  plants.  The  great  Swedish  bounisc  viewed  him  with  so  much  tcspecc^ 
that  he  took  care  to  perpetuate  his  name,  by  giving  it  to  an  American  pliot« 

the  MiUbtUa  Repent. 

%  The  Marquis  pt  la  GALLisiioNiiai,  who,  abont  the  middle  af  thft 
century,  was  Oovemor  of  Canada.  He  explored  the  natural  history  of  that 
country  with  great  industry,  and  returned  to  France  laden  ^fth  botanica{ 
riches.— Kalm's  Travels, 

a  A  Swedish  botanist,  who  was  sent,  in  1748,  ta  America,  for  the  poVf 
|>ose  of  discovering  and  collecting  plants.  After  remaining  between  twQ 
and  three  years  in  our  country,  and  collecting  many  new  plants,  in  which 
pursuit  he  travelled  through  Penmylvamiat  Nntfjertn^  Ne^vTerk^  ami 
Canada^  he  returned  to  Sweden*    See  his  Tjt^^kU^  tianslated  by  FoasTtE^ 

%  vols.  8vo,  1  ^^%. 

k  Cattadens.  PUnt,  HutorU* 

e  Wanoenbcim  and  ScuoErr  were  two  botanists  who  came  to  Ame- 
rica, with  the  German  troops,  during  the  late  revolutionary  war.  Their 
works  on  American  plants,  though  by  no  means  entitled  to  a  place  in  ths 
first  class  of  botanical  publications,  are  yet  of  considerable  value. 

d  Tbomas  Waltek,  a  planter  of  ^ov/^-Caro/lna,  who  published,  in  1788^ 
FUra  CafltHiamat  a  work  of  renpectable  character. 

9  Dr.  Clayton,  **  a  native  and  resident  of  yirglnla.  This  accurate 
observer  passed  a  long  life  in  exploring  and  describing  the  plants  of  hit 
country;  and  is  supposed  to  have  enlarged  the  botanical  catalogue  as  much 
as  any  man  who  ever  lived."  Notes  w  Virginia,  CLArTON*s  FUra  Fir^ 
ginica  appears  to  have  been  first  published  about  the  year  1743.  It  was 
afterwards  republished  by  GaoNovius,  at  Leyden,  in  176a.— It  holds  • 
irery  important  station  in  the  history  of  botany. 

y  Travels* 

g  Cadwalladbr  Coloen,  Esq.  Lieutenant-Governor  of  the  Province 
of  New-York,  who  was  before  mentioned.  He  had  a  great  fondness  fo« 
botanical  studies.  He  made  very  valuable  conmiunications  of  American 
plants  to  LiNNJtus,  especially  those  which  appear  under  the  title  of  Floats 
CMenhamemtee^  in  the  Atta  UfsaUnsia^  for  1 743  and  1 744;  and  his  name 
is  mentioned  frequently,  and  with  great  respect,  in  the  Spnie*  Plantantm  of 
that  distinguished  botanist.  This  gentleman's  daughter.  Miss  Coldeis, 
was  also  fond  of  botany,  and  corresponded  with  Linnjbvs;  who,  in  honour 
of  one  or  both  of  them,  in  his  Fhra  Zeylamca^  gave  to  a  plant  of  the  Tetram* 
drout  class,  the  name  of  CoUenea.  Stoevir's  X{/f  •^Ximhrat/,  and  Pultb* 
Mbt's  Sketebet, 

h  Index  Florae  Lancasirienih.  Vols.  iii.  and  tv.  of  the  Tramsaiticms  •/tkk 
American  Pbil^iopbleal  Society, 

i  Arbustrtim  Amerieanmm^  8vo.  1785* 

j  Colleetiomj  for  an  Estay  towards  a  Materia  Medlca  of  the  United  StatM^ 
nnd  other  publications.  Dr.  Barton  has  also  a  larger  work  np  boti^j 
mm  in  the  prcni  of  which  high  ezpectatkmt  are  foraicd. 
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• 

ixk  '^  and  the  plants  of  different  portions  of  South* 
America,  by  Plumier,  Axjblit,  Mad.  Merian^ 
Don  Ruiz,  Don  Pavon,  and  others;  and  of  the 
SauthSea  Islands^  by  the  indefeitigable  Dr.  Fors- 
TER,  whose  Nova  Genera  Plantartan  may  be  con- 
sidered one  of  the  most  valuable  additions  made 
fo  botanical  science  since  the  time  of  Linnjbus. 

The  catalogue  of  plants  enumerated  by  the  great 
botanist  of  Sweden  last  mentioned,  amounted  to 
about  ten  thousand.  Of  these  he  actually  described 
about  eight  thousand.  The  number  since  disco- 
vered and  added  to  the  list  is  ver^  great.  Besides 
the  numerous  discoveries  of  new  plants  by  some  of 
the  celebrated  systematic  writers  oefope  mentioned^ 
M.  CoMMERSoK,  of  Fraucc,  in  the  course  of  hi& 
circumnavigation  with  Bougainville,  found  near 
Jlfteen  hundred  new  species.  M.  Dombey,  of  the 
tame  country,  and  Don  MuriSy^  of  Spain,  disco- 
vered a  still  greater  number  in  South-America. 
M.  Desfontaines  brought  to  light  near  four  hun- 
dred non-descripts,  found  in  Africa.  Dr.  Sibthorp 
brought  two  htmdred  new  species  from  the  Archi- 
pelago ;  Professor  Thunberg  six  hundred  from  Ja- 
pan; M.  SwARTZ  more  than  ei^ht  hundred  from 
the  West-India  Islands;  and  ^l.  Michaux  more 
than  four  hundred  from  the  Levant,  Persia,  and 
North-America.  To  these  may  be  added  the  se- 
veral thousands  brought  from  almost  every  quarter 
of  the  globe,  by  Sir  Haks  Sloane,  Messrs.  La- 
GERSTROEM,  OsBECK,  ToREN,  and  Dahlberg,  Dr. 
SoLAKDER,  Dr.  Sparman,  Sir  Joseph  Banks,  Dn 
Forster,  and  a  long  catalogue  of  modern  cir- 
cumnavigators and  travellers,  insomuch  that  the 
species  now  known  and  described  considerably 
exceed  twenty  thousand.' 

i  Am  AcciiHt  of  rcme  of  the   VegetahU  ProJucttMs  naturally  grt^vtttg  m 
merua^  by  Manaiaeu  Cutler,  D.  D.   Memoir j  of  tic  American  Aca* 
4t^  */  Arts  and  Seigiuei^  Tol.  t. 

i  Sec  JicftKKMS9VT*i  S;fncfii4  cf  Naturai  ffhttry,  %  toll.  xamo.  X7^9* 
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To  the  details  above  stated,  it  is  proper  to  sub^ 
join,  that  the  eighteenth  century  has  been  pro- 
ductive, beyond  all  former  precedent,  of  great  ele- 
gance in  the  execution  oi  drawings  and  descrip^ 
eioTis  of  plants.  These  are  too  numerous,  and  too 
well  known  to  render  any  particular  account  of 
them  necessary  here.  It  is  sufficient  to  say,  that 
all  the  means  of  communicating  a  knowledge  of 
botany,  whether  we  refer  to  the  convenient  no- 
menclature'" now  in  use,  to  the  modem  concise 
and  intelligible  style  of  description,  to  the  splendid 
representations  of  nature,  by  means  of  accurate 
.figures  and  coloured  plates  which  every  where 
assist  the  student,  or  to  the  multiplication  of  Bo- 
tanic GardenSy"  and  of  Herbariay  as  appendages  to 
seats  of  science,  they  may  be  said  to  have  reached 
a  stage  of  improvement,  within  a  few  years,  which 
the  human  mind  never  before  contemplated.-  The 
recent  exhibition  of  the  Linnaean  system  by  Dr. 


m  CoNDORCET,  ill  his  PancgyHc  on  Linnjbits,  ezpreMes  himielf  thiis:.-^ 
*'  LiNNXDs  has  bseti  reproached  with  having  rendered  /m  ttuy  the  nomeiH^ 
clature  of  botany,  and  occasioned  thereby  the  appearance  of  a  great  number 
of  small  works.  This  objection  seems  only  to  prove  what  progress  botsn^ 
has  made  under  him.  Nothing,  perhaps,  ^nces  better  bow  tar  a  science 
is  advanced,  than  the  facility  of  writing  books  of  mediocrity  on  such  % 
science,  and  the  difficulty  of  composing  works  which'  contain  novelty  o£ 
matter."    Stoever*s  Life  of  Lihh^ui, 

n  Though  Botanic  Gardens  have  been  greatly  multiplied,  during  the  Itat 
century,  in  Europe,  by  scientific  individuals,  and  by  seminaries  of  learning; 
our  own  country  has  never  been  able  to  boast  of  a  single  establishment 
which  deserved  the  name.  This  deficiency  is  now  likely  to  be  in  tome 
measure  supplied,  so  far  as  it  respects  the  State  of  NewTorl^  by  the  hm* 
dable  zeal  of  Dr.  David  Hosack,  Professor  of  Botany  in  Cokimblk  CoUqve* 
I'his  gentleman  has  lately  purchased  ground  for  a  Botanic  Garden,  in  uie 
vicinity  of  the  city  of  New-York;  and  is  going  on,  at  his  oi^n  expense,  to 
furnish  it  with  the  necessary  stores  of  indigenous  and  exotic  plants,  ixx  ren> 
dering  it  an  useful  and  ornamental  institution.  It  is  to  be  hoped  that  hit 
exertions  will  be  seconded  by  public  aid ;  and  that  the  State  of  New- York, 
already  eminently  distinguished  for  its  rapid  progress  in  wealth  and  im^ 
provement,  will  not  suffer  the  weight  of  supporting  such  an  establishment 
to  fall  on  an  individual,  who,  after  all  his  care  to  accomplish  himself  for 
this  branch  of  instruction,  in  a  foreign  country,  and  his  zeal  in  forming  the 
best  private  botanical  library  in  the  United  States,  cannot  be  expected  Xa 
devote  all  his  resources  to  an  object  which  ought  to  be  fostered  by  pttblkl 
nuni$ccncc|  and  cherished  as  ooc  of  the  hoooufs  of  thf  SU|e« 


Natural  History.  14S 

Thorntok,  oi  London,  is  not  only  highly  honour- 
able to  himself  and  his  country,  but  probably,  also, 
in  superb  magnificence  and  accuracy^  without  aa 
equal  on  earth.'' 

MlN£RALOGt/ 

This  department  oi  natural  history  has,  alsoy 
within  the  period  under  review,  passed  through  va^ 
rious  revolutions,'  and  received  numerous  improve- 
Aientt equally  fuiidamental  and  important.  From 
the  time  of- Aristotle  ^  the  first  distinguished  mi- 
neralogist, to  that  of  Becher,  a  learned  German^ 
little  had  beed  done  in  this  science,  except  bringing 
together,  and  gtadusdly  increasing,  a  wilderness  of 
facts,  without  system  or  ofder.  Becher,  toward 
the  latter  end  ot  the  seventeenth  century,  turning 
his  attention^  with  zeal,  toward  this  subject,  became 
the  father  of  regular  mineralogy.  After  him  4 
fiumber  of  adventurefs  in  this  field  of  inquiry  ap- 
peared, but  they  did  little  more  than  make  largo 
collections  of  miileral  substances,  and  class  them 

.  According  to  the  old  rules.     Among  the  principal 
of  these 'were  Hierne,  a  Swede,  who  gave  an 

,  ample  and  very  valuable  account  of  the  fossils  of' 
his  own  country;^ — ^Woodwari/  and  Charleton^ 
English  naturalists,  who  made  curious  collections^ 
and  enumerations  of  mineral  specimens; — and 
Brachmel,  of  Sweden,  who  threw  much  new 
light  on  this  kingdom  of  nature,  as  it  appeared  in; 
that  part  of  Europe.  To  these  succeeded  Lin- 
KiEUs.  This  great  man  proposed  a  new  classifica- 
tion of  mineral  bodies,  and  was  the  first  who  distri-* 


•  This  U  the  opinion  of  Dr.  Darwin,  whoie  tatte  or  information  on 
this  rabject  will  not  be  questioned.     FbyteUgia, 

/  Woodward  iosdtnted  a  profeisorthip  of  mineralogry  abont  the  year 
1700,  in  the  UniTeraicy  of  Cambridge,  to  which  h«  left  bit  coUcctioa  ol 
auBcrait  at  a  legacy« 

V 
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buted  them  into  classes^  orders,  genera,  and  ^xr^ 
cies.  But  his  arrangement  was  essentially  deiec- 
tive.  He  divided  substances  chiefly  according 
to  their  external  appearances,  such  as  ,figure,  co- 
lour,  hardness,  and  other  sensible  qualities,  and^ 
of  course,  threw  together  the  rhost  heterogeneous 
and  opposite  kinds.  He  devised  specific  names, 
however,  of  great  excellence ;  and  he  is  entitled  to 
much  honour  for  his^  concise  and  elegant  sketch  of 
the  Saxa,  which  had  been  little  noticed  before. 

LiNN^us  was  followed  by  his  countryman, 
Wallerius,  who,  in  1747,  published  an  import- 
ant mineralogical  work,  in  which  he  adopted  the 
Linnasan  system,  with  considerable  alterations 
and  improvements,  by  himself  and  the  learned 
Browal,  Bishop  of  Abo.^  About  the  same  time 
Vaugel,  a  respectable  philosopher  of  Germany, 
presented  to  the  public  a  new  system  of  mineral- 
ogy, of  considerable  value.  In  1748  appeared 
the  voluminous  work  of  Dr.  Hill,  which  was  im- 
portant, as  it  gave  a  general  account  of  the  fossils 
of  England ;  but  his  perplexed  and  barbarous  no- 
menclature rendered  it  much  less  useful  than  it 
might  otherwise  have  been.  Soon  afterwards  the 
inquirers  and  publications  in  mineralogy  began 
greatly  to  ''multiply,  especially  in  Germany  and 
Sweden,  which,  from  thq  abundance  of  their  mi- 
neral riches,  have  long  presented  peculiar  encou-* 
ragements^  to  the  study  of  this  kingdom  of  nature. 

Hitherto  little  or  nothing  had  been  done  in  the 
investigation  of  minerals  through  the  medium  of 
chemical  analysis.  External  characters  continued 
to  form  almost  the  sole  ground  of  distinction  and 
arrangement.  Hierne  and  Brachmel  had,  in- 
deed, some  time  before,  suggested  the  plan  of  form- 

f  See  the  Preface  to  CR0i^sTtDT*8  Mineraitgy^  by  Magellan.  The' 
above  mentioned  work  of  Wallerius  was  republiihed,  about  twcntj^T^ 
fears  aftawards>  with  great  and  tpleodid  improTcmcotfc 
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|ng  a  mineralogical  system  on  chemical  principles  ^ 
J>ut  they  did  nothing  more  than  suggest  it.  Mar* 
GRAAF  and  Pott,  twp  illustrious  mineralogists  of 
Berlin,  seem  to  have  been  the  first  who  instituted, 
with  any  remarkable  success,  this  kind  of  inquiry. 
Their  numerous  and  well  directed  experiments 
were  generally  made  by  means  ofheat,  and,  ac- 
cording to  the  language  of  chemistry,  in  the  dry 
way.  About  the  same  time,  Neumann,  a  philo- 
sopher of  Germany,  distinguished  himself  *by  in- 
vestigating the  nature  of  mineral  substances  by 
means  ot  acid  menstrua,  or  in  the  moist  way. 
These  inquiries  opened  a  new  and  most  interest-r 
ing  field  in  this  science,  led  to  many  important 
discoveries,  and  may  be  considered  as  one  of  the 
^rand  seras  in  natural  history. 

It  was  in  this  stage  of  mineralogical  improve- 
ment that  Frederic  Cronstedt,  a  nobleman  of 
Sweden,  and  superintendant  of  the  mines  of  that 
country,  published  a  most  incomparable  work, 
exhibiting  the  elements  of  this  science,  in  an  ar- 
rangement singularly  clear,  determinate  and  per- 
spicuous/ This  distinguished  mineralogist  as- 
sumed Mr.  Pott's  facts,  but  improved  much  upon 
his  labours.  He  adopted  a  method  of  classinca- 
tion  chiefly  chemical.  He  appears  to  have  de- 
rived a  considerable  portion  of  his  knowledge  firom 
Van  Swab,  one  of  the  masters  of  the  mines,  whose 
name  is  little  known  in  the  scientific  world,  though 
he  communicated  much  information  to  almost  all 
the  eminent  naturalists  of  that  country,  who  flou- 
rished during  his  time. 

Though  Pott  and  Margraaf  did  much  in  the 
chemical  analysis  of  minerals,  and  shed  new  light 


r  WALLCtius  pronounced  this  work  epui  »ine  pari.  It  has  passed 
through  many  editions;  has  been  translated  into  most  of  the  European 
languages;  and  is  still  considered  »9  one  of  the  best  elementary  works  ON) 
fptoeralogy  cztanc. 
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pn  the  science  by  this  means,  yet  they  left  mtacft 
still  to  be  done.  They  were  followed  by  Scheelb^ 
and  Bergman/  who,  with  great  ingenuity,  perse- 
verance, and  success,  pursued  the  same  course.  In 
the  hands  of  these  great  philosophers,  mineralogy 
may  be  said  to  have  6rst  assumed  that  high  ra^ 
which  it  now  holds.  They  not  only  made  iai^e 
additions  to  the  lists  of  mineral  substances  wbich 
had  been  before  given,  but  they  also  pursued  the 
analysis  of  these  substances  to  a  greater  length 
than  their  predecessors,  ascertained  new  and  more 
clear  distinctions,  and  gave  the  whole  science  a 
more  simple,  intelligible,  and  dignified  aspect. 
As  long  as  this  brancn  of  natural  History  shall  be 
cultivated,  a  large  share  of  gratitude  and  admira^ 
tion  will  be  due  from  its  votaries  to  Scheele  and 
Bergman. 

Though  the  refinements  of  chemical  analysis 
were  carried  to  a  great  length  by  the  celebrated 
mineralogists  last  mentioned,  and  entitle  them  to 
high  honours,  yet  they  were  afterwards  exceeded 
by  Klaproth,  of  Berlin,  who  applied  himself  to 
the  analysis  of  minerals  with  a  degree  of  zeal  and 
perseverance  which  np  difficulties  could  discou^ 
rage,  and  with  an  ingenuity  and  accuracy  which 
enabled  him  to  penetrate  far  beyond  his  predeces- 
sors. He  corrected  many  errors,  and  supplied 
important  defects  in  the  analytic  method.  He  in- 
vented new  instruments  of  great  value,  and  new 
processes,  more  easy  and  expeditious,  and  of  more 
certain  result  than  those  before  in  use.  It  is,  per- 
haps, to  his  labours,  as  much  as  to  those  of  any 
individual,  that  we  are  indebted  for  some  of  the 
most  carious  knowledge  in  mineralogy  that  wo 
possess.  The  same  course  of  refined  and  subtle 
phcmical  investigation,  by  which  Klaproth  wa^ 

t  Scla^raphia  Mincrall^ 
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so  much  distinguished,  was  pursued  farther  by  sad^ 
ceedinff  dietnists,  and  particulariy  by  M.  Vaxtq^te^ 
LIN,  of  France. 

While  this  'astonc^ing  progress  was  maldfig  in 
nuneralogy^  by  means  of  chemical  inquiry,  the  at- 
tention to  external  characters^  which  had  been  for 
some  tifme  out  of  vogue,  began  to  be  resumed, 
and  led  to  cosisid^able  improvements  in  the  diag- 
nostic rules,  and  in  the  nomenclature  of  the  science. 
For  this  we  are  chiefly  indebted  to  the  celebrated 
Werner,  of  Germany,  who  certainly  holds  a  place 
among  the  most  distinguished  mineralogists  of  the 
age.  Though  he  did  not  wholly  neglect  the  che- 
mical properties  of  fossils,  he  devoted  his  chief  at*- 
tention  to  their  external  characters y  and  made  these 
the  principal  foundation  of  his  arrangement".  He 
and  his  disciples  insisted,  that  the  colour,  shape, 
lustre,  transparency,  texiurej  cohesion,  density,  feel, 
and  general  habitude  of  mineral  substances,  furnish 
abundantly  sufficient  indications  for  distinguishing 
and  arranging  them.  And,  indeed,  the  ingenuity 
and  skill  with  which  they  selected  these  charac- 
ters, the  judgment  and  accuracy  with  which  they 
learned  to  apply  them,  and  their  wonderful  success 
in  forming  a  luminous  system  on  the  principle 
which  these  sensible  qualities  afforded,  must  be 
considered  as  pointing  out  one  of  the  most  im- 
portant periods  in  the  history  of  mineralogy. 

Before  this  period  the  nomenclature  of  mineral 
bodies  had  been  in  a  very  perplexed  and  imperfect 
state,  insomuch,  that  while  rich  stores  of  know- 
ledge respecting  them  were  possessed  by  many,  it 
was  extremely  difficult  to  convey  this  knowledge, 
for  want  of  precise  definitions  and  descriptions. 
The  same  substance,  from  some  slight  variations 
in  appearance,  was  often  called  by  diffi^rent 
names;  and  different  substances,  from  some  affi- 
nities of  external  character,  by  the  same  name, 
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trom  theser^tt*  other  causes,  the  language  of  xau 
neralogy  was  long  arbitrary,  vague,  and  ambigu-^ 
ous;  each  author  using  that  which  his  caprice,  or 
his  convenience  dictated.  Many  attempts  were 
made  to  supply  this  defect,  and  to  obviate,  these 
difficulties,  by  Linn-Eus,  Peithner,  and  others, 
but  without  much  effect.  At  length  Werner 
undertook  to  make  a  radical  reform  in  the  descrip-r 
tive  language  of  this  science,  and  published  the 
result  of  his  labours  in  1774.  This  nomenclature 
proved  more  precise,  accurate,  and  scientific  than 
mineralogists  had  ever  before  possessed;  and  its 
illustrious  author,  by  afterwards  uniting  the  de-p 
scriptions  of  external  characters,  which  he  had 
formed  with  much  taste  and  skill,  with  terms  in- 
dicating the  chemical  properties  of  minerals,  was 
enabled  to  publish,  in  1780,  the  best  system  of 
mineralogical  language  that  is  now  extant.' 

Since  the  publication  of  Werner's  system,  al- 
most all  the  distinguished  writers  on  mineralogy 
have  formed  their  arrangement  and  language  on 
the  union  of  external  characters  and  chemical  pro^ 
perties.  This  is  the  case  with  the  learned  and 
indefatigable  Dr.  Walker,  of  Edinburgh,  Messrs. 
Daubenton,  Patrin,  and  Monge,  of  France,  and 
Mr.  KiRWAN,  of  Ireland.  All  these  gentlemen 
have  inquired  much,  and  written  with  ability, 
on  this  branch  of  natural  history.  The  last  named 
philosopher,  in  particular,  has  rendered  very  im- 
portant services  to  mineralogical  science,  and, 
doubtless, deserves  to  be  ranked  among  the  greatest 
of  its  benefactors  now  living.* 

Besides  the  systematic  writers  just  mentioned, 
several  naturalists,  of  great  eminence,  have  founded 

/  This  latter  publication  was  in  the  fonn  of  Notes  on  Cronstedt'^ 

MiHeralogy, 

V  See  Elementt  of  MlneraUgy.     By  RiCHAU)  KiaWAN,  F.  R.  S.  &^ 
%  jTols.  8vo.  1794. 
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Jilineralogical  distinctions  on  characters  pcciiliai 
to  themselves,  and  have  pursued  their  inquiries, 
founded  on  these  characters,  to  a  very  curious  and 
instructive  length.  Rome  De  Lisle,  of  France, 
in  his  Cri/sfailographie,  published  a  few  years 
since,  made  a  very  ingenious  application  ox  geo- 
rneln/  to  the  phenomena  of  minerals,  and  exhi- 
bited a  work  in  which  they  were  subjected  to  all 
the  precise  principles  of  mathematical  calculation. 
Since  the  publication  of  De  Lisle's  work,  his 
countryman,  M.  Hauy,  has  given  a  new  theory  of 
crystallization,  in  which  mathematical  skill  and 
persevering  industry  arc  stiil  more  eminently  dis- 
played than  by  his  predecessor.  This  theory  is 
acknowledged  by  all  to  be  a  monument  of  inge- 
nuity and  labour;  and  is  supposed  by  some  to 
Kive  important  light,  and  to  promise  much  use- 
fulness, both  in  mineralogy  and  chemistry.  M. 
Brissox,  another  distinguished  mineralogist,  of 
the  same  country,  proposed  to  found  the  leading 
character  of  mineral  bodies  on  the  static  principle, 
or  their  relative  specific  gravities;  and  in  the  ex- 
hibition of  his  plan  displayed  much  ingenuity  and 
learning.  Scarcely  inferior  to  any  that  have  been 
mentioned  is  the  venerable  M.  Sage,  also  of  France, 
who,  in  the  art  of  assaying,  in  tracing  the  connec- 
tion between  the  mineral  and  the  other  kingdoms 
of  nature,  and  by  his  experiments  in  chemical  ana- 
lysis, has  contributed  much  to  improve  this  depart- 
ment of  natural  history. 

In  addition  to  the  great  systematic  writers 
whose  names  have  been  mentioned,  considerable 
service  has  been  rendered  to  mineralogy,  within 
the  period  under  consideration,  by  many  others, 
who  have  either  collected,  analyzed,  or  discovered 
mineral  productions.  Among  these  it  is  proper 
to  enumerate,  with  some  distinction,  Lawson, 
TowNsoN,  jAMESOy,  WniTEHi'RST,  Lewis,  As- 
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PERSON^  Withering,  and  Garnet,  of  tjrcat- 
Britain ;  D'Argenville,  Soulavie,  Faujas^ 
Macquart,  Dolomieu,  Monnet,  Chaptal,  Bo^ 
JViARE,  FouRCROY,  Hassenfratz,  and  De  la  Mb-^ 
THERiE,  of  France ;  Ludwig,  Woltersdorfp, 
Cartheuser,  Baron  Born,  Debern,Voigt,  Gel- 
lERT,  Woulfe,  Raspe,  and  many  more,  of  Ger^ 
many;  De  Saussure,  jun.  of  Geneva;  Kinman, 
and  Ferber,  of  Sweden;  Pallas,  of  Russia; 
D'AcosTA,  of  Spain;  Camera,  of  Portugal;  and 
GioENNi,  Fabroni,  and  Spallanzani,  of  Italy. 

The  use  of  the  Blow-Pipe^  for  the  purpose  of 
assaying  mineral  bodies  in  the  dry  tvay,  was  first 
introduced  by  Van  Swab^  a  little  before  the  mid- 
dle of  the  century*  The  importance  of  this  appa- 
ratus in  mineralogy,  and  the  great  ease  with  wnich 
it  enables  the  experimenter  to  conduct  his  investi- 
gations, render  its  introduction  by  no  means  an 
inconsiderable  sera  in  the  history  of  the  science. 
After  Van  Swab,  the  Blozv-Pipe  was  much  im- 
proved, and  more  extensively  applied,  by  Cron- 
STEDT,  Bergman,  Rinman,  Berkenhout,  Black, 
and  several  others.  The  great  value  of  this  inven- 
tion, in  chemical  and  mineralogical  inquiries,  will 
appear  from  considering  that  the  most  intense  de- 
gree of  heat  may  be  obtained  by  it,  with  the  ut- 
most conveniency,  in  a  few  minutes,  which  can 
scarcely  be  obtained  by  means  of  a  crucible  in 
many  hours. 

While  new  systems  of  arrangement,  and  of  lan- 
guage in  mineralogy,  and  new  means  of  facilitat- 
ing experiments  in  this  science  have  been  pro- 
posed, by  different  philosophers,  during  the  period 
under  review,  immense  additions,  at  the  same 
time,  have  been  made  to  the  old  catalogues  of 
mineral  substances.  Linnjeus  described  about 
ffive  hundred  different  species.  Since  that  time  so 
many  discoveries  of  new  substances  have  been 
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inadei  tbdt  the  number  of  species  now  known  is 
between  seven  and  eight  thousand.  Seven  new 
kinds  of  earth  have  b^en  discovered  within  the 
century  under  consideration  ^  Among  these  are 
Magnesia,  by  Hoffman  and  Black  >  Barytes,  by 
ScHEELE  and  Gahn;  Straniites,  by  Hope;  Silka, 
by  Pott;  Alumna,  by  Margraaf;*  Adamanta^ 
by  Klaproth;  and  Jargonia,  by  the  same  great 
mineraiogist.  Within  this  time,  also,  ten  new  me* 
taUic  substances  have  been  discovered,  viz.  Cobalt^ 
by  Brandt^  in  1733;  McAe/,  by  Cronstedt,  in 
1751 ;  Platina,  by  Scheffer,  in  1732;  Manganese, 
by  ScHEELE  and  Gahn,  in  1774;  Tvngsten,  or 
JTo^/ram,  by  D'Elhuy art,  in  1782;  Molj^denum, 
by  HiELM,  about  the  same  year;  Uranium^  by 
Klaproth,  in  1789;  Titanium^  by  the  same  phi^ 
loso{^er,  in  1795;  Tellurium,  or  Sylvanite,  also  by 
the  same^  in  1797;  and  Chromum^  by  Vauqublin, 
in  1798. — Besides  these,  the  discoveries  belonging 
to  almost  every  class^  order,  and  genus  in  mine- 
ralo^y,  have  been  more  numerous  than  our  limit»» 
admit  of  recounting. 

It  follows^  as  a  natural  consequence,  from  whaC 
has  been  stated,  that  collections  of  minerals  have 
been  more  numerous,  and  more  complete,  during 
the  last  century,  than  ever  before.  Among  those 
who  have  formed  these  collections,  it  is  not  easy  to 
select  such  as«are  most  worthy  of  notice.  In  gene- 
ral, the  great  systematic  writers,  whose  names  have 
been  mentioned,  are  entitled  to  the  highest  praise^ 
in  this  respett  also.  The  best  collection  now  on 
earth,  if  we  may  rely  on  the  judgment  of  Mr* 
KiRWAN,  from  which  few  will  presume  to  dissent^ 
is  that  made  between  the  years  1782  and  1787, 

w  It  if  not  meant  to  be  atterted  thtt  sUUfus  and  argUUcMu  earths  wer4 
vtikoown  prcvioiu  to  the  time  of  Pott  and  MAaoRAAr,  hut  that  th« 
diicovef7  of  their  characters  and  propcrues^  as  /«r«  9nhs,  it  t9  be  atttri* 
bvtcU  to  t^K  oiBcndogiits. 
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by  Professor  Leske,  of  Leipsic,  one  of  the  earliest 
And  most  eminent  of  the  disciples  of  Werner,  by 
whose  assistance  it  was  arranged.  After  the  death 
of  Leske,  it  was  revised,  corrected,  and  enlarged 
hy  Karsten,  another  disciple  of  Werner,  and 
a  mineralogist  of  great  judgment  and  learnmg.- 
This  monument  of  skill  and  labour  was,  a  few 
years  since,  transferred  to  Ireland,  where  it  has 
been  for  some  time  receiving  those  additions  and 
improvements  from  the  hands  of  Mr.  Kirwan, 
which  his  extensive  acquaintance  with  the  subject^ 
together  with  his  acuteness,  zeal,  and  industry, 
tender  him  so  capable  of  conferring. 

In  describing  the  present  state  of  mineralogical 
science,  it  is  impossible  to  do  better  than  to  adopt 
fhe  words  of  the  illustrious  Irish  academiciany 
whose  name  has  been  mentioned  with  so  much 
respect  in  the  preceding  paragraphs.  Within  a 
few  years,  "  precise  lines  of  information  have  beei* 
traced,  even  in  the  minuter  subdivisions  of  the 
science;  the  gross  indications  of  the  unassisted 
senses,  freed  from  their  attendant  fallacies,  have 
been  pressed  into  its  service;  the  more  refined 
chemical  tests,  still  further  perfected,  have  beeir 
rendered  more  conclusive,  many  new  species 
brought  to  light,  the  catalogue  of  the  elementary 
substances  nearly  completed,  and  the  great  art  of 
analysis,  extended  far  beyond  its  former  limits,  now 
nearly  approaches  the  precision  of  an  algebraic^ 
formula."^ 

This  science,  like  almost  every  other  cultivated 
in  modern  times,  while  its  boundaries  have  been* 
extendedy  and  its  principles  greatly  improved,  has- 
been  rendered  more  subservient  than  tbrmerly  to 
various  important  purposes  of  economy  and  art. 
Instead  of  being  considered,  as  it  once  was,  a  lovr 

^  KlRWilM*!  MUmenti  of  Miinraltgj.    3P>efutf* 
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•nd  trifling  object  of  study,  it  has  lately  begun  to 
be  viewed  as  dignified  in  its  nature,  and  most  in^ 
teresting  in  its  relations.  It  is  now  regarded  as  a 
valuable  and  indeed  necessary  handmaid  to  Medi- 
cinCf  Agriculture^  and  a  large  portion  of  the  nuh 
mtfactures^  which  supply  the  conveniences,  com- 
forts, or  luxuries  of  human  life.  Mineralogy  has, 
therefore,  within  a  few  years  past,  been  culti- 
vated with  great  diligence  and  success  by  almost 
all  the  nations  in  Europe,  especially  in  Germamf 
and  Stvedeuy  where  splendid  mineral  riches  parti* 
cukrly  invited  inquiry  and  application.  Societies 
have  been  formed  for  extending  and  improving 
the  science ;  travellers  have  explored  foreign  coun* 
tries  for  the  same  purpose;  distinguished  eminence 
in  this  branch  of  knowledge  has  been  rewarded 
by  pifblic  esteem,  and  by  civil  honours;  and  the 
oiost  effectual  methods  used  to  direct  general  at- 
tention.to  the  subject, 

The  mineral  treasures  of  our  own  country  have 
been  hitherto  but  little  explored.  It  were  to  be 
wished  that  some  of  our  countrymen,  who  have 
leisure  and  talents  for  the  purpose,  might  be  in- 
duced to  undertake  this  interesting  task.  That 
the  United  States  abound  in  Coaly  Gypsum^  Mar^ 
blcy  Metals y  and  other  mineral  riches,  which  would 
abundantly  reward  the  diligence  of  our  naturalists 
in  seeking  for  them,  we  have  already  had  satisfac- 
tory evidence.  Professor  Mitchill  was  commis- 
sioned, several  years  since,  by  the  Agricultural 
Society  of  New- York,  to  travel  through  a  consi^ 
derable  part  of  the  State,  with  a  particular  view  to 
mineralogical  investigation.  The  result  of  his 
tour  has  been  published,''  and  affords  ^t  once  ho- 
nourable testimony  of  his  talents,  and  strong  va^ 

r  See  a  BUUb  of  tbt  MiiwaUgieal  Hishry  •/  ihf  SiaU  •/  Ntw^Tork  in 
Ac  MidUsi  Ri^U$ry^  YoU.  L  UkI  iii« 
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citements  to  a  further  prosecution  of  the  inguiries 
which  he  instituted.  It  would  be  happy  for  the 
interests  of  science^ in  this  new  world,  if  similar 
undertakings,  conducted  with  similar  skill,  could 
be  multiplied  and  extended. — ^It  is,  indeed,  de- 
voutly to  be  wished  that  a  Kind  Providence  may 
for  ever  conceal  from  our  view  all  mines^of  the /)r^ 
cious  metalsy  if  there  be  such  in  our  country ;  but  so 
many  mines  of  more  real  value  to  a  nation  have 
been  discovered,  and  profitably  wrought  within 
the  last  age,  in  the  United  States,  that  we  may 
safely  wish  for  the  extension,  and  the  more  dili* 
jgent  improvement  of  these  di^overies. 


Geology. 

In  the  investigation  of  the  natural  history  of  the 
Earthy  little  progress  had  been  made  prior  to  the 
commencement  of  the  eighteenth  century.  In- 
deed, as  Mineralogy  is  the  alphabet,  by  the  prin- 
ciples and  combinations  of  which  the  great  vo- 
lume of  geological  science  must  be  formed,  it  is 
plain  that  as  long  as  the  former  remained  in  an 
uncultivated  state,  the  latter  would  receive  but 
little  light  or  improvement.  During  the  century 
under  consideration,  geology  has  become  an  object 
of  the  attention  and  inquiriesof  many  distinguished 
philosophers.  The  discoveries  of  chemists  and 
mineralogists,  and  the  observations  of  intelligent 
travellers,  have  all  tended  to  facilitate  these  inqui- 
ries, and  to  render  them  more  enlightened  and 
satisfactory.  And,  although  modem  times  have 
produced  many  visionary  theories,  and  crude  con- 
jectures on  this  subject,  they  have  also  given  birrii 
to  some  important  acquisitions,  and  much  correct 
philosophy,  which  will  be  highly  prized  by  all 
•>vho  study  the  history  and  structure  of  pur  glob^t 
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Toward  the  close  of  the  seventeenth  century, 
three  different  Theories  of  the  Earth  were  pro- 
posed, by  as  many  philosophers  of  Great-Bri- 
tain ;  of  which,  as  they  were  among  the  first  of- 
fered to  the  world,  and  bear  a  relation  to  several 
of  the  subsequent  theories,  it  will  be  proper  to  take 
some  notice. 

The  first  was  the  Telluris  Tkeoria  Sacra/  of 
the  Rev.  Dr.  Thomas  Bctrnet.  Thiis  celebrated 
theorist  was  a  man  of  genius  and  taste ;  and  his 
work,  if  it  do  not  command  the  assent  of  the  phi- 
losophic mind,  will  be  found  to  display  much 
learning,  and  a  most  vigorous  imagination.  Ac- 
cording to  him  the  earth  was  first  a  fluid  hetero- 
geneous mass.  The  heaviest  parts  descended  and 
formed  a  solid  body.  The  waters  took  their  sta- 
tion round  this  body,  and  all  lighter  fluids  rose 
above  the  water.  Thus,  between  the  coat  of  air, 
and  that  of  water,  a  coat  of  oily  matter  was  inter- 
posed. But  as  the  air  was  then  full  of  impurities, 
and  contained  great  quantities  of  earthy  particles, 
these  gradually  subsided,  and  rested  upon  the  stra- 
tum of  oil,  and  composed  a  crust  of  earth,  mixed 
with  oleaginous  matter.  This  crust  was  the  first 
inhabitable  part  of  the  earth ;  and  was  l6vel  and 
uniform,  without  mountains,  seas,  or  other  inequa- 
lities. In  this  state  it  remained  about  sixteen  cen- 
turies, when  the  heat  of  the  sun  gradually  drying 
the  crust,  produced,  at  first,  superficial  fissures  or 
cracks;  but  in  process  of  time,  these  fissures  be- 
came deeper,  and  increased  so  much  in  their  di- 
mensions, that  at  last  they  entirely  penetrated  the 
crust.  Immediately  the  whole  crust  split  in  pieces, 
and  fell  into  the  abyss  of  waters  which  it  had 
formerly  surrounded.     This  wonderful  event  was 

y  This  work  was  first  published  in  1680,  in  the  Latin  kngnag^.  It 
WM  aftcrwar<)t  transUtcdt  by  the  author,  and  pubU9hf4  ip  two  parts,  ia 
4to»  in  16839  iDd  1690, 
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the  universal  Deluge.  These  masses  of  indurate4 
earthy  and  oily  matter,  in  falling  into  the  abyss^ 
carried  along  with  them  vast  quantities  of  ^ir,  by 
the  force  of  which  they  dashed  against  each  other, 
accumulated^  and  divided  in  so  irregular  a  man- 
ner, that  great  cavities,  filled  with  air,  were  left  be- 
tween  them.  The  waters  gradually  opened  pas- 
sages into  these  cavities,  and  in  proportion  as  the 
cavities  were  filled  with  water,  parts  of  the  crust 
began  to  discover  themselves  in  the  most  elevated 
places.  At  last  the  waters  appeared  no  where 
but  in  those  extensive  valleys  which  contain  the 
ocean.  Thus  our  ocean  is  a  part  of  the  ancient 
abyss ;  the  rest  of  it  remains  in  the  internal  cavi- 
ties, with  which  the  sea  has  still  a  communication. 
Islands  and  rocks  are  the  small  fragments,  and 
continents  the  large  masses  of  the  antediluvian 
crust.  And  as  the  rupture  and  fall  of  the  mass 
were  sudden  and  confused,  the  present  surface  of 
the  earth  is  fiiU  of  corresponding  confiision  ancj 
irregularity/ 

TTiis  "  elegant  romance"  of  Burnet  was  sue* 
ceeded  by  tne  work  of  his  countryman,  Mr, 
Woodward,  who,  in  1695,  published  Essays  to^ 
wards  a  Natural  History  of  the  Earthy  and  ter* 
rest  rial  bodies.  Though  he  possessed  much  more 
knowledge  of  minerals  than  his  predecessor,  and 
on  this  account  had  greatly  the  advantage  of  him, 
he  produced  a  work  far  less  ingenious  and  interest- 
ing. He  also  proceeded  on  the  supposition  of  the 
Mosaic  history  being  true,  and  ascribed  the  pre- 
sent aspect  of  our  globe  to  the  influence  of  the 
general  deluge.  He  supposed  that  all  the  subn 
stances  of  which  the  earth  is  composed  were 
once  in  a  state  of  solution;  that  this  solution  tool^ 
place  at  the  flood;  that  on  the  gradual  retiring  of 
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tile  Waters  the  various  substances  held  m  solution^ 
or  suspended  in  them,  subsided  in  distinct  strata^ 
according  to  their  specific  gravities  $  and  that  thesie 
arc  arranged  horizontally,  one  over  the  other,  like 
the  coats  of  an  onion  ^  As  this  theory  was  soon 
found  to  contradict  some  of  the  plamest  and  most 
unquestionable  facts  which  geologists  observed,  it 
has  had  few  admirers,  and  its  refutation  has  been 
ijsually  considered  as  obvious  and  easy. 

In  1696  Mr-  William  Whiston,  a  mfein  of 
uncommon  acuteness,  and  of  still  greater  learnings 
published  a  Nezc  Theory  of  the  Earth,  from  it» 
original  to  the  consummation  of  all  things.  He 
supposed  the  earth,  in  the  beginning,  to  be  an 
uninhabitable  Comet,  subject  to  such  alternate  ex^ 
tremes  of  heat  and  cold,  that  its  matter,  being 
sometimes  liquefied,  and  sometimes  frozen,  was  in 
the  form  of  a  chaos,  or  an  abyss  surrounded  with 
titter  darkness.  This  chaos  was  the  atmosphere 
of  the  comet,  composed  of  heterogeneous  mate- 
rials, having  its  centre  occupied  with  a  globular^ 
hot,  solid  nucleus,  of  about  two  thousand  leagues 
diameter.  Such  was  the  condition  of  the  earth 
t>efore  the  period  described  by  Moses  as  the  time 
of  creation.  The  first  day  of  the  creation  everjr 
material  in  this  rude  mass  began  to  be  arranged 
according  to  its  specific  gravity.  The  heavy  fluids 
sunk  down,  and  left  to  the  earthy,  watery,  and 
nerial  substances,  the  superior  regions.  Round 
fche  solid  nucleus  is  placed  the  heavy  fluid,  which 
descended  first,  and  formed  the  great  abyss  upon 
which  the  earth  floats,  as  a  cork  upon  quicksilver- 
The  great  abyss  is  formed  of  two  concentric  cir- 
cles; the  interior  being  the  heavy  fluid,  and  the 
superior  water;  upon  which  last,  the  earth,  or  the 
crust  we  inhabit,  is  immediately  formed.  So  that, 
according  to  this  theorist,  the  globe  is  composed 
of  a  number  of  coats  or  shells^  one  within  the 
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other,  of  different  materials,  and  of  different  den*- 
sities.  The  air,  the  lightest  substance  of  all,  sur- 
rounds the  outer  coat,  and  the  rays  of  the  sun, 
making  their  way  through  the  atmosphere,  pro- 
duced the  light  which  Moses  tells  us  first  obeyed 
the  divine  command*  The  hills  and  valleys  are 
formed  by  the  mass  of  which  they  consist  pressing 
with  greater  or  less  weight  upon  the  outer  coat  of 
the  earth;  those  parts  which  are  heaviest  sinking 
lowest  into  the  subjacent  fluid,  and  making  valleys^ 
and  those  which  are  lightest,  rising  higher  and 
forming  mountains. 

Such  Mr.  Whiston  supposed  to  be  the  state  of 
the  globe  we  inhabit  before  the  Deluge,  Owing 
to  the  superior  heat^  at  that  time>  of  the  central 
parts,  which  have  been  ever  since  cooling,  the 
earth  was  more  fruitful  and  populous  anterior  to 
that  event  than  since.  The  greater  vigour  of 
the  genial  principle  was  more  friendly  to  animal 
and  vegetable  lite.  But  as  all  the  advantages  of 
plenty  and  longevity  which  this  circumstance  pro- 
duced, were  productive  only  of  moral  evil,  it  pleased 
God  to  testify  his  displeasure  against  sin,  by  bring- 
ing a  flood  upon  a  guilty  world.  The  flood  was 
produced,  as  this  theorist  supposed,  in  the  follow- 
ing manner.  A  Cornet^  descending  in  the  plane 
of  the  ecliptic  to  its  perihelion,  made  a  near  ap- 
proach to  the  earth.  The  approximation  of  so 
large  a  body,  -raised  such  a  strong  tide,  and  pro- 
duced such  powerful  commotion  in  the  abyss  con- 
cealed under  the  external  crust,  that  the  latter  was 
broken,  and  the  waters  which  had  been  before 
pent  up,  burst  forth  with  great  violence,  and  were 
the  principal  means  of  producing  the  deluge.  In 
aid  of  ihis,  he  had  recourse  to  another  supposition, 
which  was,  that  the  comet,  while  it  passed  so  near. 
the  earth  as  to  produce  these  effects  by  the  force 
gf  attraction,  also  involved  our  globe  in  its  atmos- 
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jjliere  'and  tail  for  a  considerable  time,  and  dcpc 
dted  vast  quantities  of  vapours  on  its  suitace, 
which  produced  violent  and  long  continued  rains; 
and,  finally,  that  this  Vast  body  of  waters  was  re- 
Inoved  by  a  mighty  wind,  which  dried  up  a  large 
portion,  and  forced  the  rest  into  the  abyss  from 
which  it  had  been  drawn,  leaving  only  enough 
to  form  the  ocean  and  rivers  which  we  now  be- 
hold; 

T\\t  fancifijl  and  iintenablc  theories  which  have 
been  briefly  stated,  served  little  other  purpose  than 
to  amuse  the  curious,  and  excite  to  new,  and,  for 
the  most  part,  unsuccessful  modes  of  speculation  on 
this  interesting  branch  of  natural  history.  Ac- 
cordingly, the  eighteenth  century  has  teemed  with 
plans,  almost  numberless,  for  solving  the  pheno- 
mena, and  elucidatingthe  internal  structure  and 
history  of  the  earth.  These  plans,  to  say  nothing 
df  the  impious  nature  and  tendency  o^  some  of 
them,  have,  generally,  rather  resembled  philoso- 
phical dreams,  than  the  conceptions  of  waking 
and  sober  reason.  Their  authors,  in  forming 
them,  have  been  too  often  guided  by  imagination 
more  than  judgment ;  and  have  laboured  rather  to 
Support  a  favourite  hypothesis,  than  to  consult  the 
voice  of  authentic  history,  or  patiently  to  examine 
the  materials  and  structure  of  the  fabric  which 
they  undertook  to  describe.  It  may  not  be  im- 
proper to  take  a  brief  review  of  some  of  the  more 
conspicuous,  among  the  great  number,  which,  at 
different  periods  of  the  century  under  considera- 
tion, and  in  different  parts  of  the  world,  have  been 
received  by  philosophers. 

At  an  early  period  of  the  century,  the  celebrated 
John  Hutchisson,  whose  principles  of  philoso- 
phy were  mentioned  in  a  former  chapter,  formed  a 
theory  of  the  earth,  which  he  professed  to  dcriv* 
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from  Scripture.''    He  supposed  that  when  the  earth 
>v^s  first  created,  the  terrestrial  matter  was  entirely 
dissolved  in  the  aqueous,  forming  a  thick,  muddy, 
chaotic  mass;  that  the  figure  of  this  mas$  wa$ 
spherical,  and  on  the  outsjde  of  this  sphere  lay  ^ 
tody  of  gross  dark  air;  that  within  the  sphere  of 
earth  and  water  was  an  immense  cavity,  called  by 
Mpses  the  deep;  that  this  internal  cavity  was  filled 
with  air  of  a  kind  similar  to  that  on  the  outside  jl 
that  on  the  creation  of  light  the  internal  air  re- 
ceived elasticity  sufficient  to  force  its  way  through 
the  external  covering;  that  immediately  on  this, 
the  water  descended,  filled  up  the  void,  and  left 
the  earth  in  a  form  similar  to  that  which  it  bearsf 
at  present ;  that  when  it  pleased  God  to  destroy 
mankind  by  a  flood,  he  caused,  by  his  own  mira- 
culous agency,  such  a  pressure  of  the  atmosphere 
on  the  surface  of  the  earth,  that  a  large  portion^ 
of  it  was  forced  into  the  internal  cavity  which  it 
had  formerly  occupied,  and  expelled  the  watera 
from  thence  with  great  violence,  spreading  them 
over  the  surface;  that  the  phell  of  the  earth  was^ 
by  this  means,  utterly  dissolved,  and  reduced  tQ 
its  original  state  of  fluidity;  and  that,  after  thQ 
divine  purposes  w^re  answered  by  the  deluge,  tho 
globe,  by  a  process  similar  to  that  which  at  firsi 
took  place,  was  restored  to  the  form  which  it  now 
bears. 

In  the  year  1740  the  Abbe  MoRO,  of  Italy, 
published  a  theory  of  the  earth,  which  he  chiefly 
derived  from  the  works  of  Ray,  of  the  preceding 
century.  He  supposed  that  the  surface  of  the 
earth,  as  we  now  behold  it,  and  especially  the 
mountainous  parts,  arose,  originally,  firom  the  bot- 
tom of  the  ocean.     At  first,  according  to  him, 

a  This  theory  was  enlarged  and  commented  apon  by  Mr.  Catcot,  a  hU 
lower  of  HvTCUXMioNy  who,  in  1768;  publiahcd  a  volume  on  the  subjccC. 
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flicse  mountains  contained  neither  strata  of  shells, 
nor  any  organized  fossils;  but  by  means  of  sub- 
fcrranean  conHagrations,  earthquakes,  and  volca- 
noes, these  substances  were  thrown  up,  in  con- 
fused heaps,  after  which  they  successively  subsided 
according  to  their  different  specific  gravities,  and 
thereby  necessarily  disposed  themselves  in  differertf 
strata.  He  also  maintained  tllat  these  submarine 
eruptions,  while  they  threw  up  huge  and  irregular 
masses  of  matter,  also  ingtilphed  marine  plants 
amd  animalsof  every  tind,  which  subsided  in  like 
manner,  and  thus  formed  new  mountains,  and  new 
beds  (if  stones,  sand,  metals,  and  other  minerals, 
intermingled  with  the  remains  of  vegetable  and 
animal  bodies,  all  which  remained  under  the  sea 
till  some  new  agitation  threw  them  above  its  sur- 
iace.  He  supposed  that  the  waters  by  which  the 
earth  was  originallv  overflown  subsided  by  de- 
_grees,  the  dry  land  first  appearing  in  places  adja- 
cent to  that  where  the  first  man  and  animals  were 
placed  at  the  creation;  that  the  land  extc^tided  if- 
self  gradually,  a  considerable  time  el»psing  befote 
the  waters  bad  retBrned  into  their  proper  bed,- 
during  which  time  the  sheH-fish,  multiplying  irf 
great  abundance,  were  universally  distribuled  frf 
the  waters  of  the  sea;  and  that  when  the  bottoin 
of  the  ocean  was  raised  up  by  the  earthquakes 
that  accompanied  the  deluge,  and  formed  the 
mountains,  whole  beds  of  suen  sheRs  were  throwrt 
ep,  and  distributed  as  we  riow  behold  them. 

About  the  year  1744  M.  I>e  Cat,  a  philoso- 
pher of  France,  proposed  a  theory  of  the  earth 
differing  from  all  wmch  had  preceded  it,  Ac- 
cording to  him,  in  the  beginning,  the  substance 
whence  metals,  stones,  earths^  and  other  mineral 
bodies  were  to  be  formed,  was  a  soft  mass,  con- 
sisting of  a  kind  of  mud.  The  earth  was  a  globe, 
or  regular  spheroid,  and  its  surface  was  unifornv 
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and  free  from  hills  and  valleys.  The  sun  and 
moon  were  afterwards  created.  The  fluid  which 
covered  the  mud  became  agitated  by  the  flux  and 
reflux,  to  which  it  was  subjected  by  attraction,  and 
the  mud  was  variously  and  violently  moved.  This 
agitation  increasing,  part  of  the  mud  became  ex- 
posed, and  dried.  Continents  were  thus  formed. 
The  materials  of  the  earth  being  compact  and 
solid,  the  sea  continually  excavated  its  bed ;  and 
from  the  continual  retreat  of  the  sea,  and  the  ex- 
cavation of  the  earth,  this  ^lobe  is  doomed  to  be 
at  last  so  perfectly  undermmed  as  to  produce  a 
confluence  of  the  sea  from  hemisphere  to  hemis* 
phere.  The  earth  becoming  thus  hollow,  and  its 
shell  being  gradually  extenuated,  will,  at  length, 
fall  to  pieces;  a  new  chaos  will  be  formed;  the 
fabric  will  be  again  revived,  as  at  first;  and  a  pe- 
riodical dissolution  and  renovation  will  take  place. 
• — Le  Cat  professed  to  believe  the  sacred  scrips 
tures,  and  discovered  an  anxious  desire  to  show- 
that  his  theory  was  consistent  with  them ;  but  the 
best  judges  among  his  contemporaries,  and  since 
that  period,  have  pronounced  it  equally  inconsistent 
with  the  structure  and  phenoiriena  pf  our  globe, 
and  with  the  Mosaic  history. 

About  the  year  1750  appeared  the  Tdliamed  of 
M.  M  AiLLET,  a  French  writer  of  some  note.  He 
taught,  that  the  earth  was  once  wholly  covered 
with  water,  which,  by  means  of  strong  currents, 
raised  in  its  bosom  all  those  mountains  which  dif-. 
ferent  countries  bear  on  their  surface;  that  this 
water  has  been  ever  since  gradually  diminishing, 
and  will  continue  to  diminish  until  it  shall  be  quite 
absorbed;  that  our  globe,  being  then  set  on  fire, 
will  become  a  sun,  and  have  various  planets  re- 
volving in  its  vortex,  till  it«  igneous  particles  beiujg; 
consumed,  it  will  be  extinguished;  that  then  \% 
will  roll  through  the  immensity  of  space^i  withPWt 
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tmj  reguhr  motion,  till  it  is  again  covered  widr 
Wateiy  particles,  collected  item  other  planetsy 
when  it  will  fix  in  the  vortex  of  a  new  sun,  and 
again  go  through  the  same  course  of  motions  and 
cnanges,  being  supplied  with  fresh  inhabitants,  rb«> 
sembling  those  by  which  it  is  tenanted  at  present  '^ 
that  the  earth,  has  probably  been  undergoing  revo-* 
lutions  of  this  Idncl  from  all  eternity;  and  will  con- 
tinue to  go  through  a  succession  (^  them  without 
end, — ^This  atheistical  and  absurd  theory^  if  it  de« 
servt  the  name,  not  more  hostile  to  revelation  than 
to  all  sound  philosophy,  seems  tohaVe  gained  but 
few  adherents,  and  but  little  celebrity. 

After  M.  Maillet,  his  countryman,  the  Count 
De  Buffon,  formed  a  new  theory  of  the  earth, 
which  has  been  much  celebrated,  and,  notwkli^ 
standing  its  inconsistency  with  revelation,  and  the 
visionary  absurdities  which  .it  involves,  has  gained 
many  advocates  and  admirers. — According  to  this 
ingenious  theorist,  a  comet  falling  into  the  body 
of  the  sun  with  great  force,  struck  from  its  surface 
a  large  mass  of  liquid  fire.  The  comet  commu- 
nicated to  this  fragment  thus  driven  off  from  the 
sun,  a  violent  impulsive  force,  which  it  still  retains. 
This  fragment  forms  the  globe  we  inhabit.  It 
assumed  its  present  figure  when  in  a  fluid  state* 
As  the  heated  mass  gradually  cooled,  the  vapours 
which  surrounded  it  condensed,  fell  down  in  the 
form  of  water  upon  the  surface,  depositing  at  the 
same  time  a  slimy  substance,  mixed  with  sulphur 
and  salts,  part  of  which  was  carried  by  the  waters 
into  the  perpendicular  fissures  of  the  strata,  and 
produced  metals ;  the  rest  remaining  on  the  surface, 
and  giving  rise  to  vegetable  mould,  with  more 
9r  less  of  animal  and  vegetable  particles.  Thus 
the  interior  parts  of  the  globe  were  originally  com- 
posed of  vitrified  matter,  and  they  continue  so  at 
j^resent.    Ahove  these  were  placed  those  bodi^ 
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which  the  fire  had  reduced  to  the  smallest  parti« 
des^  as  sands,  which  are  only  portions  of  glass, 
and  above  these  pumice  stones,  and  the  dross  of 
melted  matter,  which  gave  rise  to  different  clays^ 
The  whole  was  covered  with  water  to  the  depth 
of  five  hundred,  or  six  hundred  feet.  This  water 
deposited  a  stratum  of  mud,  mixed  with  all  those 
materials  which  are  capable  of  being  sublimed  or 
exhaled  by  fire,  and' the  air  was  tormed  of  the 
iiK>st  subtle  vapours,  which,  from  their  levity,  row 
above  the  waters. 

Such  was  the  condition  of  the  earth,  as  BuPFoi^ 
supposes,  when  the  tides,  the  winds,  and  the  heat 
of  the  sun  began  to  introduce  changes  on  its  sur- 
fece.  Tlie  diurnal  motion  of  the  earth,  and  that 
of  the  tides,  elevated  the  waters  in  the  equatorial 
regions,  and  necessarily  transported  thither  great 
quantities  of  slime,  clay,  and  sand;  and  by  thutf 
elevating  these  parts  of  the  earth,  sunk  those  und^r 
the  poles  about  two  leagues.  The  great  ineoixa- 
Kties  of  the  globe  took  place  when  it  assumed  \K9 
form  and  consistence ;  swellings  and  blisters  arJs* 
rng,  as  in  the  case  of  a  block  of  glass  or  melted 
matter.  In  the  act  of  cooKng  it  became  fur- 
rowed, and  variously  irregular.  The  vitrescent 
matter  of  which  the  rock  of  the  globe  is  com* 
posed,  and  all  the  nuclei  of  mountains  were  prc^ 
duced  by  the  primitive  fire.  The  waters  have  cm\f^ 
formed  the  accessory  strata,  which  surround  the 
nuclei  horizontally,  and  in  which  are  the  relics  of 
shells,  and  other  productions  of^the  ocean.  The 
whole  surface  of  the  earth,  therefore,  as  we  now 
behold  it,  was,  at  a  period  long  subsequent  to  iti 
separation  from  the  sun,  covered  by  an  ocean ;  and 
the  waters  forming  this  ocean  probably  remained 
for  a  succession  of  ages  on  what  are  now  inhabited 
continents.  Hence  the  remains  of  'marine  plants 
and  animals  to  be  found  in  almost  every  part  of. 
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fbt  globe^  on  or  near  its  surface*  M.  Bctffoa 
supposes,  further,  that  since  the  period  when  the 
prunitive  waters  encircled  the  earth,  there  have 
peen  repeated  partial  inundations,  in  different 
places,  and  in  others  instances  of  land,  formerly 
covered  with  the  ocean,  being  elevated  above  it, 
fuid  becoming  inhabitable;  and  similar  events,  he 
seems  to  suppose,  may  in  future  occur.  Accord^ 
ing  to  him^  also,  the  earth,  for  many  ages,  too  in«* 
tensely  heated  to  admit  the  existence  of  animal 
life  on  its  surface,  first  acquired  at  the  poles  a  more 
genial  temperature.  There,  consequently,  must 
we  look  for  the  first  abodes  of  man.  To.  Green* 
land  or  Iceland,  to  Spitzenbergen  or  Nova-Zemblai 
wc  must  have  recourse  for  the  verdant  bowers  of 
Eden.    And,  finally,  he  contends,  that  all  the  oth^ 

!>lanets  belonging  to  our-system  were  stricken  off 
irom  the  sun  m  the  same  manner  with  that  which 
we  inhabit,  and  have  probably  undergone  similar 
changes,  so  far  as  their  respective  circumstances 
admitted. 

Such  are  the  outlines  of  a  theory  bold  and  plau« 
fible,  as  might  have  been  expecteo  from  the  mind 
of  its  author,  but  unsubstantial  and  deceptive.  Its 
manifest  object  is  to  exclude  the  agency  of  a  Di- 
vine Architect,  and  to  represent  a  world  begun 
and  perfected  merely  by  the  operation  of  natural, 
ttodesigning  causes.  That  it  cannot  be  reconciled 
with  the  sacred  history,  will  appear  evident  on 
the  slightest  inspection;  and  that  it  involves  the 
grossest  philosophical  absurdities  has  been  clearly 
shown  by  succeeding  geologists.  It  was  em- 
braced, however,  by  M.  Bailly,  of  France,  by 
the  celebrated  Hollman,  of  Goettincen,  and 
others ;  and  continues  to  be  respected  and  adopted 
by  many  to  the  present  time. 
*  M.  De  Buffon's  theory  was  warmly  opposed, 
soon  after  its  publication,  by  Raspe,  a  geologist  of 
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parts  of  the  earth  were  suspended  in  one  general 
undivided  mass, "  without  form  and  void."  These 
parts  were  endued  with  a  variety  of  principles  or 
Jaws  of  elective  attractions,  jhough  equally  and 
universally  governed  by  the  same  law  of  gravita*' 
tion.  They  were  heterogeneous;  and  by  their 
attraction  progressively  formed  a  habitable  world. 
As  the  component  parts  of  the  chaos  successively 
separated,  the  sea  universally  prevailed  over  the 
earth;  and  this  would  have  continued  to  be  the 
case  had  it  not  been  for  the  sun  and  moon,  which 
were  coeval  with  the  earth,  and  by  their  attractive 
influence  interfered  with  the  regular  subsiding  of 
the  solid  matter,  which  was  going  on.  As  the 
separation  of  the  solids  and  fluids  increased,  the 
former  were  moved  from  place  to  place,  without 
regularity;  and  hence  the  sea  became  unequally 
deep.  These  inequalities  daily  becoming  greater^ 
in  process  of  time  dry  land  was  formed,  and  di- 
vided the  sea;  islands  gradually  appeared,  like 
sand  banks  above  the  water,  and  at  length  be- 
came firm,  dry,  and  fit  for  the  reception  of  the 
animal  and  vegetable  kingdoms.  He  supposed 
that  mountains  and  continents  were  not  primary 
productions  of  nature,  but  of  a  very  distant  period 
from  the  creation ;  that  they  are  the  effects  of  sub- 
terranean fires  and  commotions,  and  were  produced 
when  the  strata  of  the  earth  had  acquired  their 
greatest  degree  of  firmness  and  cohesion,  and  when 
the  testaceous  matter  had  assumed  a  stony  hard- 
ness. And,  finally,  that  the  marine  sJiells  found 
in  various  places,  on  and  below  the  surface  of  the 
earth,  were,  for  the  most  part,  generated,  livedo 
and  died  in  the  places  in  which  they  are  founds 
that  they  were  not  brought  from  distant  regions  as 
some  ha ve  supposed ;  and,  consequently,  that  these 
beds  of  shells,  &c.  were  originally  the  bottom  of 
the  oceaur 
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Two  or  three  years  after  the  appearance  of  Mr. 
'Whitehurst's  publication,  M.  De  Luc,  of  Ge- 
neva, dissatisfied  with  all  the  numerous  theories 
which  had  been  proposed,  offered  another,  which 
has  occupied  considerable  attention  in  the  scien- 
tific world.*  He  supposes  that  the  ocean  once 
covered  our  continents;  that  the  bottom  of  the  old 
ocean  was  full  of  mountains,  which  neither  the 
waters,  nor  any  other  cause  known  to  us,  formed^ 
and  which  he  therefore  calls  primordial.  These 
mountains  rose  above  the  surface  of  the  waters, 
and  formed  islands.  These  islands,  and  the  anr* 
cient  continents,  were  fruitful  and  well  peopled, 
and  the  ancient  sea  had  tides,  currents,  and  tem* 
pests,  as  the  present  ocean.  These  powers  acting 
upon  the  soft  matters  which  are  known  to  have 
formed  the  bottom  of  the  ancient  ocean,  produced 
accumulations  of  calcareous  substances,  which,  ia 
process  of  time,  became  more  or  less  mixed  with 
marine  bodies.  The  rivers,  in  the  mean  while, 
carried  from  the  land  into  the  sea  scattered  re- 
mains of  animal  and  vegetable  productions;  the 
sea  itself  washed  them  fi^om  its  coasts  into  its  bo-^ 
€om ;  and  these  materials,  transported  by  currents, 
became  a  secondary  soil  upon  its  primordial  hot* 
tom.  Fires  and  elastic  fluids,  formed  by  fermen- 
tations, made  various  openings  in  the  bottom  of 
the  ocean,  whence  proceeded  torrents  of  liquid 
substances  and  lava,  which  gave  rise  to  the  vol- 
canic mountains  observable  on  the  surface  of  our 
continents.  The  continents  which  existed  in  a 
state  of  population  and  fertility,  while  the  sea  co- 
vered those  which  we  now  inhabit,  though  they 
did  not  form  a  solid  mass,  but  were,  properly 

Jtc.  by  J.  A.  Db  Luc,  8vo.  5  torn.  1780.     This  theory,  m  to  k* 
osdinet,  wu  fine  tuggested  by  Mr.  Edward  KiMOf 

guich  ciuaM  and  iB>piiotic4  by  Al  Oi  L9€t 


/ 


172  Natural  History. 

speaking,  vaults,  which  covered  immense  caverns, 
maintained  their  elevation  above  the  level  of  the 
ocean  by  the  strength  of  their  pillars,  which,  being 
of  primordial  matter,  were  solid  and  stable.  But 
the  changes  which  the  subterranean  fires  produced 
at  the  bottom  of  the  ancient  sea,  opened  passages 
for  its  waters  into  the  interior  of  the  earth ;  the 
fermentation  produced  by  this  irruption  shook  the 
pillars  of  the  primitive  earth,  which,  sinking  into 
its  caverns,  the  old  continents  disappeared,  and 
their  surface  descending  below  the  level  of  the 
"waters,  a  general  inundation  ensued.  This  was 
the  general  deluge.  The  sea  now  covered  all  the 
globe,  except  the  islands  of  its  ancient  bottom, 
which  increased  in  number  and  magnitude,  until 
the  weight  of  the  water  added  to  that  of  the  su- 
perior vaults,  crushed  the  inferior  ones,  and  deep- 
ened more  and  more  the  new  bed  of  the  ocean; 
so  that,  at  last,  by  a  motion  rapid,  but  not  violent, 
all  the  waters  retired  from  their  former  bed,  and 
left  our  continents  dry.  Secondary  mountains,  and 
other  irregularities  were  afterwards  formed  by  vol- 
canic commotions,  and  maritime  currents  and  con- 
vulsions. 

This  learned  and  ingenious  theorist  professes  a 
firm  belief  in  revelation,  and  insists  that  all  the 
principal  lines  in  the  Mosaic  history  are  confirmed, 
and  none  of  them  contradicted  by  the  most  attenn 
tive  survey  of  the  globe.  It  may  well  be  ques- 
tioned, however,  whether  some  parts  of  his  theory 
can  be  reconciled  with  the  sacred  records ;  and  they 
are  precisely  those  parts  which  it  is  most  difficult 
to  reconcile  with  reason  and  sound  philosophy. 

Next  to  the  theory  of  M.  De  Luc  appears  that 
of  Mr.  MiLN,  of  Great-Britain,  which,  though  less 
celebrated,  is  by  no  means  unworthy  of  notice/ 

f  A  Course  of  Fbytico^Tbeological  Lectures  on  the  State  of  the  IVorU,  /ropi 
fhf  Creation  to  tie  Deluge^  by  Robiat  Miln,  A.  M,    8to.  J 786* 
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This  gentleman  declares  himself  a  warm  friend  to 
revelation,  and  professes  to  have  formed  a  system 
in  strict  conformity  with  the  sacred  history.  In 
some  respects  he  agrees  with  Mr.  Whitehurst; 
in  others,  he  adopts  the  opinions  of  M.  De  Luc; 
while,  with  regard  to  a  third  class  of  his  doctrines, 
he  claims  to  be  original.  He  supposes  that  the 
earth,  immediately  after  the  fall,  and  in  conse- 
quence of  the  divine  curse  pronounced  against  it, 
underwent  a  total  change,  by  means  of  the  ele- 
mentary fire  lodged,  at  that  time,  near  its  centre; 
and  that  hence  arose  the  irregularities  which  now 
appear  in  the  earth's  surface. 

The  theory  of  Miln  was  followed  by  that  of 
Dr.  James  Hutton,  of  Edinburgh,  which  has  been 
much  more  distinguished,  and  excited  incompa- 
rably more  attention.  Dr.  Hutton  thinks'  that 
all  our  rocks  and  strata  have  been  formed  by  sub- 
sidence under  the  waters  of  a  former  ocean,  from 
the  decay  of  a  former  earth,  carried  down  to  the 
sea  by  land  floods;  that  the  strata  at  the  bottom 
of  the  ocean  were  brought  into  fusion  by  subter- 
raneous fires,  and  consolidated  by  subsequent  con- 
gelation; that  these  strata  were  forced  up,  and 
made  to  form  islands  and  continents  by  similar 
agency;  that  the  shells,  and  other  exuviae  of  ani- 
mals, gradually  collected  and  incorporated  with 
these  strata,  make  about  a  fourth  part  of  our  solid 
ground;  and  that  the  foregoing  operations,  viz. 
the  waste  of  old  land,  the  formation  of  new  under 
the  ocean,  and  the  elevation  of  the  strata  now  form- 
ing there,  into  future  dry  land,  are  a  progressive 
work  of  nature,  which  always  did,  and  always  will 
go  on,  forming  world  after  world  in  perpetual  suc- 


g   Theory  of  the  E.frih;   er^  an  Investigation  of  the  Z.axvs  olservabU  in  tie 
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cession.  Consequently,  according  to  this  theory^ 
the  continents  which  we  now  inhabit  must,  in 
process  of  time,  be  worn  away  and  destroyed,  and 
others  be  forced  up  to  supply  jtheir  place.  The 
length  of  time  to  be  allowed  for  this  successive  de- 
struction and  reproduction.  Dr.  Hutton  supposes 
to  be  far  greater  than  is  generally  imagined.  His 
system,  therefore,  is  to  be  arranged,  of  course, 
among  those  which  are  hostile  to  the  sacred  his- 
tory; and  the  best  judges  have  pronounced  it 
equally  hostile  to  the  principles  of  probability,  to 
the  results  of  the  ablest  observations  on  the  mineral 
kingdom,  and  to  the  dictates  of  rational  philo* 
sophy. 

It  has  been  suggested,  that  this  doctrine  of  the 
imiform  origin  of  our  globe  appears  to  be  dravm 
ifrom  the  theory  of  M.  Buffon,  with  the  difference 
of  perpetually  renovating  powers,  having  no  deter- 
minate commencement,  instead  of  a  once  slowly 
forming,  and  now  gradually  decaying  principle. 
Dr.  Hutton,  indeed,  does  not  attribute  the  fusion 
of  terrestrial  substances  to  the  state  in  which  this 
planet  issued  from  the  sun,  but  to  subterraneous 
fires  and  furnaces,  coeval  with  it,  and  still  existing 
undiminished.* 

In  1790  appeared  a  new  theory  of  the  earth,  by 
Mr.  John  Williams,  an  English  mineralogist,  of 
respectable  character,  which,  though  it  has  not 
acquired  much  celebrity,  is  entitled  to  a  transient 
notice  in  the  present  sketch/ 

Mr.  Williams  supposes,  that  the  superficial 
parts  of  the  earth  were  originally  mixed  with  wa- 
ter into  a  fluid  or  chaotic  mass.  All  the  regular 
strata  were  formed  by  the  flow  of  the  tides  succcs* 
sively  spreading  out  the  deposited  matters  on  a 

h  Howard*!  TUygbtt  m  the  GUBe,  &c 
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Itf'ge  liorizontal  plane.  The  granites,  and  other 
stones,  which  he  does  not  consider  as  stratified^ 
subsided  when  the  -water  was  in  some  degree  of 
Test,  as  at  the  highest  of  the  tides,  or  where  local 
obstructions  produced  stagnation.  When  the 
whole  surface  was  in  a  fluid  state,  the  tides  neces* 
iarily  rose  to  a  prodigious  height,  several  miles 
higher  than  the  tops  of  any  o(  our  mountains. 
The  mountains  of  granite,  which  are  uniform 
throughout,  must  have  subsided  in  one  tide.  The 
tides  were  highest,  and  had  their  resting  places  on 
the  two  opposite  parts  of  the  globe,  which  are 
DOW  the  continents;  and  their  direction,  on  diA 
ferent  parts  of  the  globe,  was  such  as  we  now  find 
that  ot  the  strata  to  be.  He  maintained,  further^ 
that  the  interior  body  of  the  earth  was  formed  in  the 
same  manner,  prior  to  the  superficial  parts.  From 
various  causes  it  was  full  of  inequalities.  It  con* 
tained  much  water,  both  in  the  composition  of  the 
not  yet  consolidated  strata,  and  in  separate  cavities; 
lo  that  when  the  superficial  strata  were  laid  between 
the  tides,  and  the  ocean  began  to  retreat  into  its 
present  bed,  the  weight  of  these  superincumbent 
strata  forced  out  the  water  imprisoned  below  them. 
These  strata  themselves,  as  yet  soft  and  flexiblcj^ 
Were,  in  many  cases,  bent  and  broken;  cracks 
Were  occasioned  by  their  contraction  in  drying, 
which  cracks  were  increased  by  the  inclination  of 
(he  strata,  in  different  ways,  and  were  widest  at 
the  top;  and  the  whole  solid  matter  diminishing 
in  bulk,  as  it  became  dry,  high  tides  still  over* 
flowed  it,  and  poured  extraneous  stony  matter  into 
the  fissures.  On  these  principles  he  explains  al] 
the  declivities,  ruptures,  interruptions,  and  irregu- 
larities which  we  now  behold.  The  larger  grains 
and  fragments  found  in  the  composition  of  our 
rocks,  and  all  those  bodies  which  are  of  a  similac 
structure^  and  not  crystallized^  were  once  in  dis^ 
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tinct  strata,  though  not  now  to  be  found  ih  that 
state.  This  he  considers  as  one  of  the  many  evi-' 
dences  which  our  earth  every  where  affords  of  the 
general  deluge.  By  the  high  tides,  and  violent 
agitation  of  the  diluvian  waters,  the  primitive 
strata,  which  had  never  before  felt  any  rain,  were 
loosened,  torn  asunder,  and  ground  down  by  at- 
trition against  each  other,  and  all  the  superficial 
parts  of  the  earth  reduced  again  to  a  chaos.  When 
the  waters  began  to  abate,  the  larger  stony  par- 
ticles and  fragments  subsided  first,  and  formed 
the  compound  rocks,  and  beds  of  sand;  and  the 
finer  and  lighter  sediment  was  spread,  by  the  tides, 
into  strata  of  different  consistency. 

The  next  theory  entitled  to  notice  is  that  of  M.. 
Delametherie,  of  France,  which  has  been,  of 
late,  very  fashionable  in  that  country,  and  pro- 
duced considerable  discussion  among  naturalists.-^' 
He  supposes  that  the  external  crust  of  our  globe 
was  fornjed  in  the  bosom  of  the  waters,  from 
which  it  emerged  in  a  state  not  ver/  different  from 
its  present  appearance.  The  crust,  after  its  forma- 
tion, underwent  a  variety  of  small  alterations,  from 
local  causes.  The  waters  surpassed  the  highest 
mountains;  in  other  words,  thev  were  at  least 
three  thousand  toises  above  their  present  level. 
All  mountains,  vallics  and  plains,  were  formed  by 
crystallization  amidst  the  waters.  The  materials 
which  formed  them  w^ere  truly  dissolved ;  but,  as 
they  would  require  much  more  water  of  solution 
than  is  now  to  be  found,  it  is  evident  that  most 
of  the  waters  of  the  primitive  seas  have  disap' 
peared.  These,  he  thinks,  have  chiefly  retreated 
into  the  bowels  of  the  earth;  that  cavities  were 
formed  there  at  the  time  of  the  crystallization  of 

j  Tbeorie  de  U  Terre^  8to.  $  tom.  Parif.  1797-  This  large  work  em^ 
braccs  much  cztrancout  matter.  The  fourth  and  fifth  Tolumca  cootain  th* 
author*t  theory. 
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the  globe,  which  were  at  first  filted  with  elastic 
fluids;  but  the  water  afterwards  finding  its  way 
into  them,  became  lodged  there;  that  some  ca- 
verns have  been  formed  by  subterraneous  fiires; 
but  that  the  most  powerful  cause  of  them  has  been 
the  refrigeration  of  our  globe;  and  that,  though 
the  surface  of  the  earth  has  been  brought  to  its 
present  state  by  the  action  of  water,  it  may,  at 
the  first  moment  of  its  formation,  have  undergone 
^a  very  great  degree  of  heat,  as  happens  to  a  comet 
passing  near  the  sun^ 

In  the  formation  of  this  theory,  M.  Delame* 
THERiE  discovered  considerable  ingenuity,  and 
great  learning.  He  can  scarcely,  however,  b6 
called  an  original  writer.  Voight  had  held  the 
doctrine  of  the  aqueous  crystallization  of  strata 
before  him ;  and,  mdeed,  the  greater  part  of  his 
system  is  made  up  of  parts  collected  from  different 
theorists.  This  is  generally  considered  as  one  o£ 
those  theories  which  are  hostile  to  revelation. 

Of  a  very  different  character  is  the  theory  of  Mn 
Howard,  a  British  geologist,  who,  about  the  same 
titne,  published  his  opinions  on  this  subject.^  This 
gentleman  is  a  firm  believer  in  revelation,  and  hia 
theory  is  intended  to  be  perfectly  consistent  with 
the  sacred  history. 

He  supposes  that  the  elements  of  all  material 
substances  were  originally  in  a  confused  mass» 
called  the  abyss,  without  motion  or  animation^ 
and  that  the  present  order  of  things  was  eradually, 
and  at  different  intervals,  drawn  &om  it  by  means 
of  laws  impressed  by  the  power  of  the  Creator. 
The  earth,  of  which  we  now  behold  the  ruins,  was 
originally  constructed  with  its  poles  perpendicular 
to  the  equator;  the  centre  of  gravity  was  the  cen- 

k  TUmgitt  m  tht  Siruetmre  of  tbi  GUke^  and  th*  Seripturai  Hutory  of  tbt 
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tre  of  the  globe ;  and  the  year  consisted  of  thre* 
hundred  and  sixty  days.  At  that  time,  the  irre*- 
gularities  of  the  earth's  surface  being  less  consider*- 
able,  and  the  distribution  of  land  and  sea  being- 
more  equal,  the  atmosphere  was  more  temperate 
and  salubrious,  and,  of  course,  the  life  of  man  wa* 
prolonged  greatly  beyond  its  present  limits.  The 
termination  of  this  "  golden  age"  might  have  been 
effected  by  the  proximity  of  a  Comely  condensing 
the  vapours  of  the  atmosphere,  and  attracting  the 
subterraneous  waters,  which,  bursting  through  the 
exterior  surface,  precipitated  indiscriminate  por- 
tions of  the  primitive  earth  into  the  cavities  below. 
The  more  perfect  consolidation  of  the  globe  in  the 
fiouthem  hemisphere  changed  the  centre  of  gravity, 
which  produced  a  proportionate  deviation  from  the 
plane  of  the  equator.  The  ocean  did  not,  at  once, 
however,  sink  to  its  present  level.  The  posterior 
accession  of  waters  from  seas  hitherto  inland,  may 
have  crushed  down  other  inferior  vaults,  and  finally 
settled  its  lowest  degradations.  As  the  land  be- 
came thus  elevated  above  the  bed  of  the  ocean, 
the  cold  became  more  intense,  the  vicissitudes  of 
climate  were  more  severely  felt,  and  the  life  of 
man  suffered  a  proportionate  abbreviation. 

Mr.  Howard  was  succeeded  by  M.  P.  Ber- 
TRAND,  of  France,  who  next  proposed  a  theory, 
much  less  philosophical,  and  in  every  respect  un- 
worthy of  a  sober  mind.'  This  wild  and  impious 
theorist  contends,  that  water  was  the  original  sub- 
stance of  our  earth,  but  that  this  water,  before 
motion  and  heat  were  communicated  to  it,  was  a 
solid  mass  of  ice.  Such  was  the  condition  of  the 
globe  we  inhabit,  when  one  of  the  larger  order  of 
comets,  after  long  wandering  about,  finally  ended 
its  career,  and  fulfilled  its  destination  by  striking 

I  NoMvumm  Frincifu  dt  Qfhgit.  Par  P.  BkatramPi  &c.  8to.  Paris,  1798. 
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this  frozen  mass,  breaking  it  in  pieces^  and  mixhig 
ks  own  materials  with  those  of  the  till  then  le« 
thargic  body.    These  fragments  acquired  by  this 
impulsion  a  common  projectile  motion,  in  the 
same  plane,  and  in  the  same  direction^    The  lights 
heat,  and  life  brought  by  this  energetic  comet^ 
mixing  with  the  original  ice,  formed  new  combi* 
nations,  afforded  causes  of  internal  motion,  and 
began,  by  these  means,  a  new  order  of  things, 
which  M.  Bertrakd  calls  vital  and  organic  con* 
stitution,  and  which  he  supposes  to  be  different  in 
every  planet,  since  the  density  is  different.     The 
ice,   by  means  of  heat,   as  a  solvent,  being  re- 
duced to  primordial  matter,  all  ancient  combina- 
tions were  destroyed,  and  room  wasgiven  for  new 
combinations 'of  a  different  kind.    Tne  first  result 
of  this  regeneration  was  the  production  of  calca- 
reous earth,  from  which  species  every  other  kind 
of  earth  is  formed.     This  deposition  of  calcareous 
matter  being  equal  every  where,  produced  a  re- 
gular nucleus  in  our  globe,  equally  covered  with 
water,  and  free  from  valleys  and  mountains.     In 
this  situation,  according  to  our  theorist,  a  new 
comet  of  high  degree  approached  near  enough  to 
our  globe  to  influence  its  destinies;  by  the  force 
of  its  attraction  it  changed  and  slackened  both  the 
annual  and  diurnal  motions  of  the  planet,  displaced 
the  axis  and  the  equator,  altered  likewise  the 
points  at  which  the  spheroid  was  compressed  or 
elevated,  and  by  these  means  displacing  the  wa- 
ters, caused  the  emersion  of  the  first  continents* 
The  surfaces  of  these  continents  became  unequal, 
from  the  change  of  level,  and  from  the  sudden  re- 
treat of  the  waters.     The  whole  mass,  however, 
was  yet  composed  of  calcareous  matter.    The  first 
action  of  atmospherical  powers,  and  of  solar  rays, 
occasioned  a  sudden  irruption  of  all  the  vital  forces, 
M  long  suspended  and  concentered.    In  this  ex- 
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plosion  of  life  every  particle  of  native  soil  waar 
vivifiedy  and  numerous  races  of  vegetables  and 
animals  were  produced,  in  such  numbers  and  of 
such  sizes,  that  putrefaction  and  fermentation  en- 
cued.  Some  meteoric  phenomena  having  set  fire 
to  this  monstrous  heap  of  putrefied  bodies,  the 
horrid  conflagration  extended  every  where,  even 
tinder  the  sea,  and  was  the  cause  of  most  tre- 
mendous earthquakes,  which  broke  all  the  strata, 
which,  till  then,  had  been  horizontal,  and  threw 
them  in  every  direction.  The  ashes  of  this  almost 
universal  conflagration  being  the  most  saline  of 
the  then  existing  substances,  formed  a  lixivium^ 
which,  filtering  through  the  interstices  of  the 
broken  strata,  produced  the  quartz^  and  other 
similar  substances  which  now  compose  them. 
Wherever  this  lixivial  and  quartzeous  flux  de- 
posed large  quantities  of  matter,  granite  was 
formed;  and  by  a  different  modification  of  the 
same  materials,  other  mineral  bodies  were  corner 

{)osed.  This  great  conflagration  occasioned  hoU 
ows  and  cavities  of  incalculable  dimensions,  which 
being  laid  open  by  some  violent  shock,  were  filled 
by  waters  of  the  ocean,  by  which  sudden  retreat 
of  the  watery  element,  large  portions  of  the  globe 
were  left  dry,  and  formed  new  continents,  while 
parts  of  the  old  continents  fell  into  hollows,  and 
disappeared.  Besides  our  earth,  which  has  un- 
dergone this  series  of  revolutions,  an  indefinite 
number  of  like  cold  lifeless  masses  exist,  resting 
invisible  in  darkness  and  inactivity,  waiting  for 
some  favourable  circumstance,  which  may  bring 
them  to  light,  life,  and  motion. 

Such  arc  the  outlines  of  a  theory,  which,  though 
exhibited  and  defended  with  some  talents,  may  be 
considered  as  the  most  wild,  and  as  involving  the 
most  palpable  opposition  to  every  received  prin» 
ciple,  that  has  yet  been  presented  to  the  public 
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Indeed,  its  unreasonableness  and  extravagance^ ^ure 
80  great,  that  it  seems  to  have  attracted  but  little 
respectful  attention  among  any  class  of  philoso- 
phers. 

This  theorist  was  succeeded  by  another,  of  the 
«ame  name,  but  a  much  more  sober  and  rational 
inqiurer.    In  1799  M.  L.  Bertrawd,  of  Geneva, 
published  a  work*  which  was  intended  to  account 
for   the  phenomena  of  the   globe  we   inhabit. 
This  eentleman  supposes,  with  Dr.  Halley,  that 
there  is  a  magnetic  nucleus  enclosed  and  suspended 
in  a  hollow  space,  in  the  centre  of  the  earth. 
This  has  a  rotatory  motion  of  its  own,  and  an  in- 
clination of  its  magnetic  axis  to  the  axis  of  rota- 
tion, thus  causing  an  oscillatory  motion  in  the 
magnetic  poles.     While  things  were  in  this  situa- 
tion, he  supposes  that  a  Comet  of  ordinary  size  and 
character  approached  our  earth,  displaced  the  nu- 
cleus from  the  centre,  removed  it  toward  one  side, 
and  changed  the  centre  of  gravity  of  the  earth. 
These  circumstances  occasioned  the  derangement 
of  the  seas,  their  removal  to  other  parts  of  the 
globe,  the  immersion  of  old,  and  the  emersion  of 
new  continents.     This  theorist  is  a  disciple  of 
M.  DeSaussure,"  and  the  principal  design  of  his 
work  seems  to  have  been  to  show  the  possibility 
of  that  sudden  retreat  of  the  ocean  which  his 
master  believed  in  and  taught,  and  to  account  for 
that  event,  and  the  subsequent  elevation  of  the 
land  which  before  formed  its  bottom. 

The  last  person  to  be  mentioned,  ^s  having  ad- 
ventured in  this  ample  field  of  speculation  and 

m  RtuamvtUemens  Periodiqwet^  &C.     Par  L.  BlITRANO,  3cc.  8to.  X799. 

n  M.  De  Saushurc  had  promised  to  give  a  geological  system,  at  the 
end  of  his  Travels  over  the  Alft;  but  after  many  years,  he  contented 
himself  with  informing  the  public,  that  the  result  of  his  investigations  in- 
duced him  to  believe,  that  the  whole  of  our  continents  had  been  formed 
under  the  Ka,  had  been  arranged  by  its  action,  and  were  left  dry  by  a 
precipiute  retreat  of  its  wateri. 
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inquiry,  is  Mr.  Kir  wan,  whose  name  has  been  sd 
frequently,  and  so  respectfully  mentioned  in  the 
foregoing  pages.  This  gentleman,  with  that  learn* 
ing  which  has  enabled  him  to  prosecute  his  nume- 
roifs  investigations  in  so  enlightened  a  manner; 
with  that  judgment  and  penetration  which  render 
his  inquiries  so  valuable;  and  with  that  spirit  of 
patient  and  accurate  observation  which  is  so  in- 
dispensably necessary  to  a  successful  developement 
of  this  subject,  has  framed  a  theory  of  the  earth, 
which  is  perhaps  the  most  rational  and  probable 
extant/ 

Mr.  KiRWAN  believes,  that  the  superficial  parts 
of  the  globe  were  originally  in  a  soft  liquid  state, 
proceeding  from  solution  in  water,  heated  at  least 
to  33^  and  possibly  much  higher;  that  this  men- 
struum held  iti  solution  all  the  different  earths,  the 
metallic,  the  semi-metallic,  the  saline,  and  the  in- 
flammable substances;  that  in  this  fluid  its  solid 
contents  coalesced  and  crystallized,  according  to 
the  laws  of  elective  attraction;  that  these  were 
deposited  in  strata  according  to  the  predominant 
proportion  of  the  ingredients;  that  by  this  crys- 
tallization of  these  immense  masses  a  prodigious 
quantity  of  heat  must  have  been  generated,  and 
increased  by  the  decomposition  of  the  water,  in- 
tercepted in  the  precipitated  ferruginous  particles, 
and  by  the  disengagement  of  inflammable  air,  even 
to  incandescence,  the  oxygen  uniting  with  the  in- 
flammable air,  and  bursting  into  flame;  that  this 
stupendous  conflagration  must  have  rent  and  split, 
to  an  unknown  extent,  the  solid  basis  on  which 
the  chaotic  fluid  rested ;  that  from  the  heated  cha- 
otic fluid  must  have  been  extricated  the  oxygen  and 
mephitic  airs,  which  gradually  formed  the  atmos- 


f  Grottgicai  Stttyi^  hf  RxCBAIS  Kj&WAIf,  Eiq.  F.R.S.  dcc*  &C.  EvObf 
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phere ;  tlut  from  the  union  of  oxygen  with  ignited 
carbon,  proceeded  the  carbonic  acid,  the  absorp- 
tion oi  which,  as  the  chaotic  fluid  cooled,  occa- 
sioned the  crystallization  and  deposition  of  calca- 
reous earth.  Mr.  Kiewan  also  believes,  that  the 
immense  masses  thus  crystallized  and  deposited, 
formed  the  primitive  moimtains ;  that  the  forma- 
tion of  plains  took  place  from  the  subsequent  de- 
position in  the  intervals  of  distant  mountains,  of 
matters  less  disposed  to  crystallize;  that  the  level 
of  the  ocean  gradually  subsided,  leaving  large  and 
elevated  tracts  of  land  uncovered;  that  the  crea' 
tkn  offish  was  subsequent  to  the  emersion  of  the 
land;  that  after  this  retreat  of  the  sea,  tiie  earth 
soon  became  covered  with  vegetables,  and  peopled 
with  animals,  being  in  every  respect  fitted  J»>  ire- 
ceive  them ;  that  the  gradual  retreat  of  the  fraterd 
continued  until  a  few  centuries  before  the  general 
deluge;  that  this  event  was  occasioned  by  a  mira- 
culous effusion  of  water  both  ft-om  the  clouds  and 
from  the  great  abyss,  the  latter  originating  in  and 
proceeding  from  the  great  southern  ocean  below 
the  equator,  and  thence  rushing  on  to  the  northern 
hemisphere,  spreading  over  the  arctic  region,  and 
descending  again  southward ;  that  during  this  ele' 
mental  conflict,  the  carbonic  and  bituminous  mat- 
ter ran  into  masses  no  longer  suspensible  in  waterj 
ind  formed  strata  of  coali  and  that  other  sub- 
•tances,  by  the  combination  or  decomposition  of 
their  respective  materials,  formed  various  other 
kinds  of  mineral  bodies,  as  basaltic  masses,  calce- 
denies,  spars,  &c. 

Besides  the  Theories  of  which  an  attempt  ha« 
been  made  to  give  a  brief  view,  many  others,  less 
distinguished,  have  been  offered  to  the  world, 
durine  the  period  under  review.  Among  these  it 
would  be  improper  to  pass  in  silence  the  geological 
systems  of  SotsucttUR,  Plucue*  £m6Ei.,Xvi.olff, 
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Pye/  Wallerius/  Bailly,  Franklin/  Darwin/ 
and  several  others  no  less  eminent.  Some  of  these 
^ntlemen  have  adopted  theories,  nearly  agreeing 
m  their  outlines  with  several  of  those  which  have 
been  stated;  and  to  attempt  a  further  detail  of 
such  as  have  any  considerable  claims  to  originality, 
would  be  to  present  the  reader  with  new  vagaries 
oi  imagination,  rather  than  with  sober  inquiries  of 
philosophy. 

But  although  there  has  been,  in  modem  timesy 
fts  appears  from  the  foregoing  pages,  a  wonderful 
variety  of  fanciful  productions,  under  the  name  of 
geological  theories,  we  are  by  no  means  to  ima- 
gine that  little  has  been  userully  done  in  this' de- 
partment of  natural  history.  Amidst  all  the  spleo^ 
did' rubbish  with  which  it  has  been  incumbered^ 
some  precious  treasures  have  been  brought  to  light. 
Amidst  the  speculations  which  have  darkened 
cou7isely  large  additions  have  been  made  to  our 
knowledge  of  this  important  subject.  These  may 
be  briefly  summed  up  in  the  following  particulars^ 

The  materials  for  the  formation  of  a  correct  and 
rational  theory  of  the  earth  have  been  greatly  aug^ 
mented  during  the  last  age.  Enlightened  mine- 
ralogists, practical  miners,  and  patient  chemical 
experimenters,  have  been  engaged,  throughout  the 
century,  in  making  accurate  observations;  in  visit- 
ing foreign  countries;  in  exploring  the  bowels  of 
the  earth ;  in  comparing  the  strata  of  every  portion 
of  the  globe;  in  examming  their  form,  direction, 
extension,  and  connection;  in  analyzing  their  com- 
ponent parts;  and  in  collectings  a  multitude  of 
facts,  which  have  all  tended  to  throw  light  on  the 

p  The  MosaU  Theory  of  the  SoUr  System,  by  Sauuil  Pt£,  M.  D» 

4to.  1765. 

J  MediiaSiMes  Pbytu9^btmus  it  Origime  MundL     Sto.  Stockholm,  1779- 
r  Conjecture*  comcernimg  the  Formatiom  of  the  Earth,  in  a  letter  tO  the  AbbS 

SOULAVIE.     See  AmerU.  Philos.  Trans.  ToL  iu. 

#  Sec  the  MotoMit  CanUt^f  MdUiwal  iV«lM  to  part  i. 
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fcrigin  and  history  of  our  planet.  By  means  of  the 
useftif  discoveries  which  these  inquirers  made,  we 
have  been  furnished  with  weapons  for  beating 
down  false  theories,  and  with  information  enabling 
us  to  pursue  our  invcsligalions  further,  and  with 
more  advantage.  "  In  this  magnificent  display  of 
the  internal  arrangement  of  the  globe,"  says  Mr. 
KiRWAK,  many  philosophical  observers  acquired 
distinguished  emmence  from  tedious,  laborious, 
painful,  but  successful  exertions-,  Tilas,  Gme- 
LiN,  Cronstedt,  Ferber,  Pallas,  Charpentier, 
Born,  Werner,  Arduino,DeLuc,Saussure,  and 
I)oLOMiEU,  are  names  consecrated  to  immortality.' 

"  So  numerous,  indeed,"  says  the  same  respect- 
able writer,  "  have  been  the  more  modem  geolo- 
gical researches,  that  since  the  obscuration  or  ob- 
literation of  the  primitive  traditions,  strange  as  it 
may  appear,  no  period  has  occurred  so  favourable 
to  the  illustration  of  the  original  state  of  the  globe^ 
as  the  present,  though  so  far  removed  from  it.  At 
no  period  has  its  surface  been  traversed  in  so  many 
ditierent  directions,  or  its  shape  and  extent,  under 
its  different  modifications  of  earth  and  water,  been 
so  nearly  ascertained,  and  the  relative  density  of 
the  whole  so  accurately  determined,  its  solid  con- 
stituent parts  so  exactly  distinguished,  their  mutual 
relation,  both  as  to  position  and  composition,  so 
clearly  traced,  or  pursued  to  such  considerable 
depths,  as  within  these  last  twenty-five  years. 
Neither  have  the  testimonies  that  relate  to  it  been 
fever  so  critically  examined  and  carefully  weighed, 
nor,  consequently,  so  well  understood,  as  within 
the  latter  half  of  the  past  centur}'." 


I  Ciilaginl  Siiaji.  Prifait.  It  »  a  nirlooi  ha,  that  while  loine  of 
tbne  ctlcbriccd  iuquircri  cmbtaccd  gfulagicil  principle!  unfricDdtf  (o  re- 
TcUlion,  ihcy  have  all  brought  lo  light  (acti,  and  givcD  view*  of  tbc  *ub* 
jnt,  which  icmaikablf  canfiiin  the  Ucicd  kiilorj. 

*  Gttliiuai  £tuji,  p.  3,  4. 

^8 
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Difficulties  have  been  lately  removed,  which 
were  once  supposed,  by  some,  to  militate  strongly 
against  the  possibilitij  of  a  general  Deluge.  Early 
geologists,  for  want  of  accurate  information,  sup- 
posed that  all  the  waters  of  the  globe  were  not 
sufficient  to  cover  the  whole  earth,  to  such  a  depth 
as  the  sacred  historian  describes.  It  was  asserted 
that  the  mean  depth  of  the  ocean  did  not  exceed  a 
quarter  of  a  mile,  and  that  only  half  of  the  surface 
of  the  globe  was  covered  by  it.  On  these  data^ 
Dr.  Keil  computed  that  twenty-eight  oceans  would 
be  requisite  to  cover  the  whole  earth,  to  the  height 
of  four  miles ^  which  he  judged  to  be  that  of  the 
highest  mountains;  a  quantity,  which,  at  that 
time,  was  utterly  denied  to  exist.  But  further 
progress  in  mathematical  and  physical  knowledge 
has  since  shown,  that  the  different  seas  and  oceans 
contain  at  \e^st  forty-eight  times  more  water  than 
they  were  supposed  to  do,  and  much  more  than 
enough  for  the  extent  ascribed  to  the  deluge  in 
the  sacred  history." 

While  difficulties  which  were  supposed  to  ren-^ 
der  the  deluge  impossible  have  been  removed,  hy 
the  investigations  of  modern  philosophers,  many* 
facts  have  been,  at  the  same  time,  brought  to  lights 
showing  the  pi'ohability^  and  even  certainty  of  that 
mighty  inundation.  In  every  valley  and  mountain 
support  for  revelation  has  been  found.     Marine 


V  M.  De  La  Place  (whose  mathematical  and  astronomical  skill  will 
not  he  quettioncd,  and  whom  none  will  su»pect  of  a  disposition  to  prcM 
facts  unduly  into  the  support  of  revelation)  has  demonstrated,  hy  a  strict 
application  of  the  theory  of  tides,  to  the  height  to  which  they  are  known 
to  rise  in  the  main  ocean,  that  a  depth  of  water  reaching  only  to  half  m 
icagucy  or  even  to  tivo  or  thret  leagu<sy  is  utterly  incompatible  with  the 
Kewtonlan  theory,  and  that  no  depth  le^s  than /our  leagues  can  possibly  be 
reconciled  with  the  phenomena.  It  will  be  readily  perceived  that  this  is 
much  more  than  the  Mosaic  history  requires.  The  extent  of  that  part  of 
our  globe  which  is  covered  by  water  is  now  known  to  be  far  greater  than 
Keil  supposed  it ;  it  being  aKertained  that  nearly  two-thiids  of  the  stirface 
%i  the  earth  arc  in  this  situation.    Kirwan*8  GeologUal  Ms/ays,  p.  6^,  iy. 
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$heUs  have  been  discovered  in  situations  so  ele- 
vated, and  under  circumstances  so  remarkable,  as 
to  prove  that  they  were  left  there  by  a  flood  ex- 
tending over  the  whole  globe;  and  what  confirms 
this  conclusion  is,  that  shells,  peculiar  to  different 
shores  and  climates,  very  distant  from  each  other, 
have  been  found  in  promiscuous  heaps,  plainly 
showing  that  they  could  have  been  brought  toge- 
ther only  by  an  extensive  inundation.  The  bones 
of  elephants  and  of  rhinoceri  have  been  found,  in 
a  multitude  of  instances,  far  distant  from  the  re^ 
gions  in  which  they  are  found  to  live,  and  where, 
from  the  nature  of  the  climate,  they  could  never 
exist  in  the  living  state :  and  between  the  climates 
which  they  might  have  inhabited,  and  the  places 
in  which  they  are  now  found,  too  many  mountains 
intervene  to  suppose  them  carried  thither  by  any 
other  means  than  a  general  deluge.^  The  most 
patient  and  accurate  examinations  of  detached 
mineral  substances,  and  of  the  strata  of  the  globe, 
which  late  inquirers  have  made,  afford  every  rea- 
son to  believe,  that  the  earth  was,  for  a  consider- 
able time,  wholly  overflowed  with  water.  And, 
to  crown  all,  as  voyagers  and  travellers  have  ex* 
plored  new  regions  of  the  earth,  they  have  found, 
every  where,  the  indications  of  geological  pheno* 
mena  confirmed  and  supported  by  the  notices  of 
tradition.  Accordingly,  it  is  very  remarkable, 
that  a  great  majority  of  modern  theorists  have  em- 
braced the  AV/)/w/i?t/w  doctrines;  and  even  such  of 
them  as  rejected  the  Mosaic  account  of  the  deluge 
have  been  compelled  to  seek  for  other  means  of 
immcrging  the  present  continents  in  the  ocean/ 


to   KlKWAN*t  GecUgical  EsiaySf  p.  54,  et  sey, 

tt  M.  Bailly,  of  France,  at  fir^t  embraced  the  theory  of  the  earth 
propo«<d  by  BurroN;  but  finding  the  evidence  arising  from  the  investiga- 
tions of  natural  hi*tory,  and  from  universal  tradition,  m)  strongly  to  attest 
die  reality  of  Ukc  ^eacnd  dclugCi  he  abondopcd  that  deluaivc  theory,  and 
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Finally,  the  researches  of  modern  geologists 
have  given  abundant  confirmatiorf  to  the  sacred 
history,  not  only  with  respect  to  the  general  de^ 
lugCy  but  also  with  regard  to  the  age  of  the  earth.-' 
Early  in  the  century,  and,  indeed,  until  within  a 
few  years,  several  geological  phenomena  were 
considered,  by  superficial  mquirers,  as  indicating 
that  the  creation  of  the  globe  we  inhabit  was  an 
event  much  more  remote  than  the  sacred  history 
represents  it ;  and  some  theorists  even  went  so  far 
as  to  profess  a  belief  that  it  existed  from  eternity. 
These  opinions  were  kept  in  countenance  only  a$ 
long  as  geology  was  in  its  infancy.     Every  succes- 

took  refuge  in  another  system,  in  iptrhich  he  recognizes  the  deluge,  and 
only  contends  for  placing  it  as  far  back  as  three  thousand  five  hundred 
years  before  Christ. 

y  Sir  William  Hamilton  and  Mr.  Fexber  particularly  applied 
themselves  to  the  study  of  volcanoes ^  without  giving  general  systems. 
They  affirmed  that  the  indications  furnished  by  subterraneous  and  vol* 
canic  phenomena,  and  particularly  by  the  beds  of  lava,  announce  the  anti^ 
quity  of  the  earth  to  be  far  greater  than  the  sacred  history  represents  zC« 
But  they  did  not  advert  to  the  fact,  that  all  lavas  are  not  composed  of  the 
same  substance.  All  have  not  undergone  the  same  degree  of  vitrification, 
and  of  course  are  more  or  less  susceptible  of  decomposition.  And  even 
vrhen  their  composition  is  the  same,  much  depends  on  the  state  in  whidi 
they  are  emitted.  When  poured  from  the  crater  in  the  fermentation  of 
boiling  liquefaction,  a  uoria  or  dross  rises,  like  broken  waves  on  the  suiv 
face,  and  is  easily  pulverized  by  the  air  and  weather.  When  the  heat  it 
less  violent,  or  when  the  torrent  is  cooled  in  its  course,  an  even  and  almost 
impenetrable  surface  defies  the  influence  of  the  atmosphere.  These  philo- 
sophers do  not  recollect  that  Herculaneum^  the  date  of  whose  destruction  is 
well  known,  is  covered  by  nearly  seventy  feet  of  lava,  interspersed  with 
seven  distinct  seams  of  friable  earth;  and  the  ^hole  covered  with  good 
soil;  yet  all  this  has  been  the  undoubted  production  of  less  than  eighteen 
hundred  years,     Howard's  Tbcughfs  om  the  Globe. 

In  like  manner,  Count  Boacii,  in  his  Letters  on  SUily  and  Malta^  pro-; 
fc3Kcs  to  believe  that  JEtna  is  at  least  eight  thousand  years  old,  which  he 
infers  from  the  beds  of  vegetable  earth  which  he  discovered  between  dif- 
ferent beds  of  lava.  Yet  M.  Dolomieu,  who  has  greatly  distinguished 
hlmrclf  by  the  acuteness  and  success  of  his  geological  inquiries,  expressly 
tells  us  that  such  earth  does  not  exist  between  the  beds  of  lava  of  which  the 
Count  speaks,  and  thus  destroys  the  foundation  of  his  whole  argument. 
£ut  even  if  vegetable  earth  were  found  in  the  circumstances  supposed,  no 
conclusion  relative  to  its  age  could  fairly  be  deduced  from  this  fact,  as  some 
lavas  become  fertile  much  sooner  than  others.  The  Chevalier  Gioanvi, 
in  1787,  found  lavas,  projected  in  1766,  in  a  state  of  vegetation,  while  other 
lavas,  known  to  be  much  more  ancient,  still  remained  barren.  K.iiWAi|*| 
^colopical  Essays ^  p.  104,  lOJ. 


Natural  History.  189 

sive  step  which  has  been  lately  taken  in  the  im- 
provement of  this  science  has  served  to  show  their 
fallacy.  The  investigations  of  the  latest  and  most 
accurate  philosophers  have  afforded  proof  little 
5hort  of  demonstration,  that  the  earth,  at  least  ia 
its  present  form,  cannot  have  existed  longer  than 
appears  from  the  Mosaic  account;  the  absolute 
falshood  of  many  positive  assertions,  and  specious 
inferences,  hostile  to  the  scripture  chronology,  has 
been  evinced;  and  thence  has  arisen  a  new  pre- 
sumptive argument  in  support  of  the  authenticity 
of  that  Volume,  which  contains  the  most  ancient^ 
and  the  most  precious  of  all  records. 

METEOROLOGY. 

The  natural  history  of  the  atmosphere  began  to 
be  cultivated,  as  a  science,  in  the  seventeentn  cen- 
tury. The  ancients,  for  want  of  the  necessary  in- 
struments, were  almost  wholly  unacquainted  with 
it.  But  soon  after  the  invention  of  the  thermome- 
ter  and  the  barometevy  the  learned  men  of  Europe 
began  to  avail  themselves  of  the  manifest  advant- 
ages which  these  instruments  gave  them,  in  stu- 
dying the  origin,  nature,  and  effects  of  those 
changes  which  take  place  in  the  atmosphere,  espe- 
cially with  respect  to  heat  and  cold,  motion  and 
rest,  moisture  and  gravity:  still,  however,  from 
the  small  number  of  the  meteorological  observa- 
tions made  by  accurate  philosophers;  from  the 
want  of  an  extensive  comparison  of  the  results  of 
different  observations;  and  especially  from  the 
low  state  of  those  sciences  most  intimately  con- 
nected with  meteorology,  little  progress  had  been 
made  in  this  department  of  knowledge  prior  to 
the  commencement  of  the  century  under  review. 
And  though  it  must  be  acknowledged  that  this 
subject  is  one  of  thobe  which  are  still  far  from 
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being  satisfactorily  developed, .  yet  so  much  hai 
been  done,  during  the  period  under  consideration, 
to  throw  light  upon  it,  and  so  many  observations 
and  discoveries  have  been  made,  either  directly  or 
remotely  relating  to  it,  that  it  has,  within  a  few 
years,  assumed  an  aspect  more  interesting,  prac- 
tical, and  approaching  to  the  form  of  a  system, 
than  ever  before. 

At  the  commencement  of  the  eighteenth  cen^ 
tury,  the  ascent  oftvater  in  the  atmosphere,  in  the 
form  of  vapour^  had  been  but  little  mvestigated, 
and  was  very  imperfectly  understood  Nieuentyt 
and  others  had  taught  that  the  particles  of  fire,  by 
adhering  to  those  of  water,  made  up  molecule^  or 
small  bodies  specifically  lighter  than  air.  Dr. 
H ALLEY  supposed  that  by  the  action  of  heat,  the 
particles  of  water  are  formed  into  hoWow  spherules, 
filled  with  a  finer  air,  highly  rarified,  of  less  spe-r 
cific  gravity  than  the  atmosphere,  and,  of  course, 
disposed  to  rise  in  it.  While  Dr.  Desaguliers 
thought  that  the  ascent  of  aqueous  particles  was 
owing  to  their  being  converted  into  an  elastic 
steam.  Such  was  the  state  of  opinions  with  regard 
to  this  fact,  when  Dr.  Hamilton,  of  Great-Bri- 
tain, undertook  the  investigation  of  the  subject, 
and  proposed  a  new  theory.  He  held  that  evapo- 
ration is  the  gradual  solution  of  ivater  in  air^  and 
that  the  former  is  suspended  in  the  latter  in  the 
same  manner  as  salts,  or  other  soluble  substances 
are  suspended  in  aqueous  fluids.*  The  same  doc- 
trine had  been,  in  substance,  suggested  before  bjr 
several  philosophers,  particularly  by  M.  Le  Roy, 
in  1751;  by  l)r.  Franklin,  in  1756;  and  by 
Muschenbroeck,  in  17(39.''    But  though  these  and 

z  Enay  on  the  Ascent  of  Vapevrs^  &c.  Thi«  Esway  wa»  first  read  befoTS 
the  Royal  Society  in  1 765,  and  was  aftt* rwards  published,  with  others,  uodcf 
the  tiflc  of  PbiUiophUal  Eswyi^  by  Hugh  Hamilton,!). D.  r.E*|S» 

0  Bishop  Watson '•  QUwU<U  M^uayt^  vol  i.  p*  31;* 
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totne  others,  bad  spoken  of  the  solubility  of  water 
in  air,  before  Dr.  Hamilton,  yet  he  was  the  first 
who  treated  the  subject  with  precision,  or  who  ap- 
plied it  systematically  to  the  explanation  of  mete- 
orological phenomena.  This  opinion  was  after- 
wards, in  substance,  adopted  by  Dr.  Hutton,  and 
exhibited  in  his  ingenious  Theory  of  RainJ*  and 
continued  for  a  number  of  years  to  be  the  popular 
doctrine. 

In  1786,  M.  De  Luc,  of  Geneva,  published  a 
tiew  theory  on  this  subject,*"  which  has  been  since 

fenerally  considered  as  superseding  the  doctrine  of 
Iamilton  and  Hutton.  Observing  that  eva- 
poration takes  place  in  vacuOj  as  well  ^  in  the 
open  air,  M.  De  Luc  rejected  the  opinion  that 
vapour  is  the  solution  of  water  in  air,  and  taught 
that  this  effect  is  produced  by  the  chemical  com" 
binatiojiy  or  union  of  the  particles  of  heat  with 
those  of  water.  Hence  he  accounted  for  the  great 
loss  of  sensible  heat,  in  every  process  of  evapora- 
tion, according  to  the  celebrated  doctrine  of  latent 
heat  taught  by  Professor  Black.  He  made  a 
number  of  curious  observations  and  experiments 
on  this  subject,  by  which*  he  ascertamed  that 
water,  after  this  ascent  in  the  atmosphere,  does 
Dot  exist  in  a  sensibly  humid  form;  whence  he 
concluded  that  it  passes  into  a  form  entirely  dif- 
ferent from  itself,  and  probably  becomes  air.  This 
doctrine  is  evidently  founded  on  the  mutual  con- 
vertibility of  water  into  air,  and  the  reverse,  dis- 
covered by  Cavendish  and  some  later  chemists. 
The  same  theory,  of  the  solution  of  water  in  heat, 
was  also  embraced  by  M.  Lavoisier,  and  appears 
to  be  now  the  most  fashionable  mode  of  inter- 
preting the  phenomenon  in  question. 

S   TransMstiofii  of  the  Royal  Society  of  Edinhurgb^  vol.  i. 

t  Sec  Retbercbis  stir  Us  Modifications  de  V Atmospbere^  par  J.  A.  Dl  Luc. 
8to.  1  voU.  Geneva.  1 7 72.  And  aI»o  Idees  tur  la  MtttoroUgUf  a  xnore 
fall  and  miafactor/  work,  by  the  fame  author.    2786. 
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Besides  forming  and  giving  to  the  world  thii 
ingenious  theory  of  evaporation,  M.  De  Luc  has 
also  rendered  essential  service  to  the  science  of 
meteorology,  by  his  patient  and  persevering  ob- 
servations on  the  comparative  degrees  of  moisture 
in  the  atmosphere,  in  different  situations.  On  this 
subject  he  has  brought  to  light  a  number  of  fects 
equally  new  and  interesting.  His  countryman,  M.- 
De  Saussure,  has  also  laboured  very  successfully 
in  the  same  field  of  inquiry;''  arid  though  not  al- 
ways with  an  entire  coincidence  of  opinion  and 
result,  yet  with  sufficient  agreement  on  most  im- 
portant points.  There  are  probably  no  two  indi- 
viduals to  whom  the  scientific  world  is  more  in- 
debted for  the  minuteness,  the  accuracy,  and  the 
success  of  their  meteorological  investigations,  than 
to  these  philosophers  of  Geneva. 

About  the  year  1755  Mr.  Eeles  first  suggested 
the  probable  influence  of  Electricity  in  the  process 
of  evaporation.  He  taught  that  there  was  but 
one  way  of  altering  the  specific  gravity  of  the  par- 
ticles of  water,  so  as  to  render  them  lighter  than 
air,  and,  consequently,  buoyant  in  that  fluid,  viz/ 
the  adding  to  each  particle  a  sufficient  quantity  of 
some  fluid  which  possesses  much  greater  elasticity 
and  rarity  than  air.  Such  a  fluid  is  Electricity; 
which,  therefore,  he  supposed  to  have  a  very  im- 
portant agency  in  the  ascent  of  vapours.  The  in- 
fluence of  the  electric  fluid  in  procjuieing  changes 
in  the  atmosphere  has  been  since  further  investi- 
gated, and  the  principles  on  which  it  operates  more 
satisfactorily  developed,  by  Franklin,  De  Saus- 
sure, Bertholon,  and  other  modern  inquirers. 

Closely  connected  with  the  doctrines  which 
have  been  taught  on  the  subject  of  evaporation 
are  the  several  theories  of  Rain  to  which  modem 

4  Eitai  tur  l^UygromttrU^  4tO.  1 783. 
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times  have  ^iven  birth.    The  phenomenon  of  va- 
pour becommg  condensed,  or  of  air  in  any  manner 
producing  water,  and  falling  in  the  form  of  raifty 
naily  and  snoWy  has  long  been  considered  a  point  of 
difficult  solution  amono^  meteorologists.     AU  the 
suppositions  to  account  for  this  fact  were,  for  a  con- 
siderable time,  insufficient  and  unsatisfactory;  and 
even  now  the  subject  is  far  fix)m  being  fully  unfold-^ 
cd.    At  one  time  the  condensation  and  rail  of  va- 
pour, in  different  forms,  has  been  accounted  for  by 
referring  to  the  influence  oi  Electricity  i  at  another^ 
by  considering  water  as  held  in  solution  in  air,  and 
precipitatedy  by  streams  of  air  of  different  tempe- 
ratures being  brought  into  contact,  or  a  state  of 
mixture ;  and,  at  a  third,  by  supposing  this  event 
to  be  produced  by  the  conversion  of  oxygen  and 
hydrogen  gases  into  water,  according  to  the  ex- 
periments of  Cavendish,  Lavoisier,  and  others. 
These  several  opinions  have  been  successively  po- 
pular in  the  course  of  the  centuryj  and  will  be 
found  amply  detailed  in  the  writings  of  Hamilton, 
HuTTON,  De  Saussure,  and  De  Luc,  on  this  sub- 
ject.    But,  after  all,  it  must  be  acknowledged, 
that  great  difficulties  attend  every  theory  hitherto' 
formed  with  a  view  to  solve  this  question.     Inso- 
much that  the  greatest  meteorologist  of  the  age^ 
M.  De  Luc,  after  making  a  more  patient,  accu- 
rate, and  thorough  inquiry  into  the  subject  than 
was  ever  accomplished  by  any  other  man,  seems 
to  be  at  ^  loss  to  furnish  a  satisfactory  account 
of  the  matter.     He  therefore  contents  himself  with 
concluding,  that  the  air,  formed  by  the  decompo^ 
sition  and  ascent  of  water,  becomes  reconverted 
into  that  fluid,  by  some  unknown  cause,  or  by  a 
combination  of  causes,  and  falls  in  the  form  of 
rain,  hail,  or  snow,  according  to  the  circumstances 
In  which  the  reconversion  takes  place,  or  the  state 

iaC 
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of  the  regions  through  which  it  passes  in  its  de*- 
fccent. 

Much  light  h^s  been  thrown,  in  the  course  of 
the  last  century,  on  the  varieties  of  temperature", 
in  different  seasons  and  latitudes.     On  this  subject 
Dr.  Halley  made  some  instructive  observations. 
A  few  years  afterwards,  M.  De  Mairak,  an  in- 
genious French  meteorologist,  by  a  series  of  ob- 
servations and  experiments,  discovered  that  the 
rigour  of  the  winter's  cold  is  tempered  by  the  heat 
imparted  to  the  atmosphere  by  the  earth  itselfj 
and  thus  explained  by  what  means  the  winter's 
cold  is  rendered  so  moderate  as  to  make  the  coMet 
climates  inhabitable.     On  the  ground  of  this  dis- 
covery he  calculated,   with    great  sagacity,   the 
inaximum  and  minimum  of  heat  in  every  latitude, 
for  the  summer  and  winter  solstices;  and  though 
his  calculations  are  not  always  found  to  coincide 
with  facts;  yet  they  have  proved  highly  instructive 
and  useful  to*subsequent  inquirers.     De  Mairak 
was  followed  by  M.  Mayer,  the  celebrated  astro- 
nomer of  Goettingen,  who,  in  a  few  pages,  did 
more  to  solve  the  difficulties  that  occurred  on 
this  subject  than  any  of  his  predecessors.     He 
first  pointed  out  to  meteorologists  the  necessity  of 
following  the  method  long  used  by  astronomers; 
namely,  of  first  finding  the  mean  of  certain  large 
periods,  as  years  and  months,  gradually  correcting^ 
the  errors  that  may  be  discovered,  and  afterwards 
finding  an  equation  whereby  to  correct  aberrations 
arising  from  height  and  situation.     He  even  pro* 
ceeded  so  far  as  to  give  an  equation  to  correct  the 
effects  of  height,  which  in  many  cases  approximates 
very  nearly  to  the  truth ;  but  the  equation  by  which, 
knowing  the  mean  annual  temperature  of  two  la- 
titudes, the  mean  annual   temperature  of  every 
bther  latitude,  and  even  of  the  pole  itself,  may  be 
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found,  has  been  pronounced  his  most  hnportant 
discovery/ 

Mr.  KiRWAN  has  carried  the  discoveries  and 
improvements  of  Mayer  considerably  further. 
By  means  of  the  equation  formed  by  the  philoso- 
pher of  Goettingen,  but  rendered  much  plainer 
and  nlf^re  simple,  he  has  calculated  the  mean  arb^ 
nual  temperature  of  every  degree  of  latitude  be- 
tween the  equator  and  the  pole.  He  has  also  caU 
culated  the  njean  monthly  temperature  of  that  part 
of  the  opeao  which  lies  between  the  eightieth 
decree  of  northern,  and  the  forty-fifth  of  southern 
latitude,  extending  westward  as  far  as  the  Gulph 
Stream^  and  to  within  a  few  leagues  of  the  coast 
of  America;  and  for  all  that  part  of  the  Pacific 
Ocean  reaching  from  45®.  north  to  40°.  south  lati- 
Jtude,  and  from  20®.  to  275®.  east  longitude.  This 
immense  tract  of  ocean  he  calls  the  standard.  From 
these  calculations  he  has  deduced  a  number  of  im-» 
portant  principles,  of  great  practical  utility,  and 
which  place  him  among  the  most*  distinguished 
;netcorologists  of  the  eighteenth  century. 

The  origin,  qualities,  and  laws  of  Winds  have 
been  diligently  studied,  during  the  period  under 
consideration,  but  not  with  the  same  success  that 
has  attended  inquiries  into  other  branches  of  me- 
teorology. No  satisfactory  theory  has  yet  been 
formed  on  this  subject,  owing  to  the  want  of  ob- 
servations sufficiently  numerous,  of  the  exact  times 
and  places  where  they  begin  and  cease  to  blow, 
but  chiefly  to  our  imperfect  knowledge  of  the 
means  by  which  great  regions  of  air  arc  either 
suddenly  produced  or  destroyed.  The  discoveries 
of  modern  chemists  evince  that  air  is  perpetually 
subject  to  increase  and  diminution,  from  its  com- 
bination with  other  bodies,  or  its  evolution  from 

r  S«  An  Estimate  nf  the  Temperature  of  dlfftr:Ht  LatituJa^  by  RlCHAlO 
1^1 1 WAN,  Esj.  F.  R.  S.  &c. 
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them;  and,  therefore,  that  a  just  theory  of  winds, 
whenever  it  shall  be  formed,  will  be  found  to  rest 
upon  chemical  principles,  there  is  much  reason  to 
believe.  But  though  little  has  been  done  in  ane- 
mology,  in  the  way  of  scientific  reasoning,  much 
has  been  accomplished,  during  the  period  under 
review,  in  the  way  of  patient  observation,  and  the 
establishment  of  numerous  important  facts.  For 
these  we  are  chiefly  indebted  to  Dr.  Halle y,  M, 
De  la  Baille,  M.  Prevost,-^  M .  De  la  Cotte, 
Mr.  Dalton,'  and  several  of  the  distinguished 
meteorologists  before  mentioned,  especially  M. 
De  Luc,  and  Mr.  Kirwan.  To  these  may  be 
added  Dr.  Franklin,  Dr.  Madison,  Dr.  Cutler, 
and  several  other  American  gentlemen,  who  have 
made  and  recorded  valuable  observations  on  the 
winds  in  America;*  and  a  long  catalogue  of  mo- 
dern navigators  and  travellers,  who  have  contri- 
buted rich  materials,  brought  from  the  most  dis- 
tant parts  of  the  globe,  toward  forming  a  syste- 
matic view  of  anemology.^ 

Besides  the  great  meteorologists  whose  names 
have  been  already  mentioned,  very  important  ser- 
vices have  been  rendered  to  this  branch  of  natural 
history,  by  Bouguer,  Du  Carla,  Hales,  War-» 
gentin,  Mariotte,  Reyer,  Toaldo,  PriestleYjj 
and  many  others,  to  whom  due  honour  is  given  by 
various  writers  on  the  subject.  The  volumes  of 
memoirs  published  by  the  scientific  academies,  in 
diflferent  parts  of  Europe,  during  the  century  under 
review,  contain  rich  treasures  of  meteorological 
information,  contributed  by  numerous  hands. 

y  Sur  Us  Llmltet  det  y<nU  Alizss, 

g  Aleteorological  Observations ,  8vo.   1793» 

b  For  the  observatioos  of  the  above-named  American  gentlemen,  and 
Several  others,  see  Franklin's  Pbihsopbical  Letters^  and  the  volumes  o( 
Transactions  which  have  bccn  published  by  the  Americam  PbUosofibical  So^ 
gietyf  and  the  Atfferican  Academy  of  Arts  and  Sciences. 

i  For  some  ingeuiotts  remarks  on  anemology,  see  Botanu  Garden,  addU 
\ioQa)  ootea. 
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Modern  times  have  given  birth  to  various  in» 
mentions  for  measuring  the  force  and  velocity  of 
winds.  Among  these  the  most  remarkable  are  the 
Wind-gage^  the  Anemoscope^  and  the  Anemometer ^ 
in  the  construction  and  improvement  of  which 
Dr.  LiNN»  Mr.  Pickering,  and  others,  have  ren- 
dered important  service  to  meteorology.  Numer- 
^ous  attempts  have  also  been  made,  during  the 
*period  unaer  review,  to  construct  hygrometers^  or 
instruments  for  indicating  the  comparative  state$ 
of  the  atmosphere,  with  respect  to  moistute  and 
dryness.  And  though  much  iitiperfection  is  found 
to  attend  every  instrument  hitherto  devised  for  this 
purpose,  yet  gradual  approximations  have  been 
made  toward  those  of  a  more  perfect  and  useful 
kind.  Among  these  Mr.  Smea ton's  hygrometer^ 
formed  of  an  hempen  cordy  boiled  in  salt  water;  M« 
DeSaussure*s,  made  of  Aair,  prepared  by  macera« 
tfon  in  alkaline  ley;  Mr.  Coventry's,  consisting 
of  dryed  papery  and  M.  De  I>uc's,  of  ivory  and 
tohalebone,  deserve  to  be  distinguished ;  especially 
that  formed  of  whalebone  by  M.  De  Luc,  which 
is  generally  considered  as  the  most  accurate  and 
convenient  hygrometer  now  in  use. 

That  remarkable  meteorological  phenomenon, 
usually  called  the  Aurora  Borealis,  appeared  with 
peculiar  frequency,  in  the  course  of  the  eighteenth 
century.  Dr.  Halley  tells  US'  that  it  was  seen 
but  once  in  the  seventeenth  century,  viz.  in  1621, 
when  it  attracted  considerable  attention,  particu^ 
larly  in  France,  where  the  celebrated  Gassendi 
observed  it,  and  gave  it  the  name  which  it  now 
bears.  After  this  there  is  no  record  of  any  such 
appearance  until  1707,  when  a  small  one  was  seen. 
But  in  17 16  an  uncommonly  brilliant  one  appeared, 
which  commanded  universal  attention,  and  was 

J  nUwfbM  TrMMmtim/i  No.  347* 
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considered  by  the  vulgar  as  a  most  portentous^ 
event.  Since  that  time  these  meteoric  pheno- 
mena have  been  so  frequent  and  familiar,  that  they 
have,  in  a  great  measure,  ceased  to  attract  atten- 
tion, or  to  be  recorded  as  remarkable  events. 

Modern  philosophers  have  ascertained  many 
facts  with  respect  to  the  Aurora  Borealis^  which 
were,  of  course,  unknown  to  those  who  lived  in 
the  seventeenth  century,  and  probably  to  all  ^ha 
lived  before  them.  It  seems  now  to  be  generally 
considered  either  as  an  electrical  phenomenon,  or 
produced  byih^combustionof  inflammable  air ^  either 
with  or  without  the  intervention  of  the  electric 
spark.  For  the  observations  which  have  been 
made  upon  this  kind  of  meteor,  and  the  principles 
with  respect  to  it  which  appear  to  be  established, 
we  are  under  particular  obligations  to  Dr.  Hal- 
ley,  M.  Mairan,  Signor  Beccaria,  Dr.  Frank- 
lin, Dr.  FoRSTER,  M.  Gmelin,  M.  ^Epinus,  Dr. 
Hamilton,  of  Dublin,  Mr.  Canton,  Dr.  Blag^ 
DEN,  Mr.  Dalton,  and  others.  The  last  named 
gentleman  is  supposed  to  have  given  the  most  sa^ 
tisfactory  account  of  the  subject. 


HYDROLOGY. 

The  natural  history  of  Waters  holds  so  important 
a  place  among  the  objects  of  human  knowledge, 
that  it  has,  in  almost  every  age,  attracted  the  at- 
tention of  those  who  loved  to  study  nature :  but 
it  is  only  within  the  century  under  review  that 
any  thing  on  this  subject,  deserving  the  name  of 
science,  or  a  correct  acquaintance  with  principles, 
could  be  said  to  exist.  The  accessions  to  Hy- 
drology in  modern  times  have  been  very  great. 
The  improvements  in  Chemistry,  in  Mineralogy, 
and  in  many  other  sciences,  have  contributed  much 
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to  enlarc^e  our  knowledge  in  this  department  o£. 
philosophy. 

The  discovery  of  the  composition  of  water  was^ 
mentioned  in  a  former  chapter.  The  great  aug* 
mentation  of  our  knowledge,  with  respect  to  the 
doctrmes  of  tidesy  during  the  period  under  review^ 
was  also  noticed  in  a  preceding  division  of  this 
work.  To  repeat  what  has  been  said  on  these  and 
some  other  subjects  before  discussed,  and  which 
might,  with  propriety,  be  introduced  under  this 
head,  is  altogether  unnecessary. 

But  among  the  discoveries  and  improvements 
of  the  last  age,  which  belong  to  this  head,  the 
most  important  are  the  numerous  and  very  useful 
investigations  of  Mineral  Waters y  which  have  been 
pursued  with  great  success  durinc^  this  period.  It 
IS  evident  that  our  knowledge  of  tne  properties  and 
effects  of  mineral  waters,  must,  in  general,  keep  pace 
with  the  progress  of  chemical  science;  for  which 
reason  the  early  writers  on  this  subject  were,  in  a 
great  measure,  destitute  of  the  best  means  of  pur- 
suing their  inquiries.  The  publications,  therefore^ 
of  Drs.  Allen,  Short,  Rutty,  Hillary,  Shaw, 
and  others,  of  Great-Britain,  who  wrote  on  mineral 
waters  early  in  the  century;  and  of  many  cotem^ 
porary  writers  on  the  continent  of  Europe,  who 
undertook  to  treat  of  the  same  subject,  are  of 
little  value  at  the  present  day,,  excepting  so  far  as 
they  exhibit  facts.  But  when  the  sciences  of  Che* 
mistry  and  Mineralogy  reached  that  stage  of  im- 
provement which  they  attained  in  the  hands  of 
ScHEELE  and  Bergman,  the  analysis  of  mineral 
waters  began  to  be  pursued  upon  a  new  and  im- 
proved plan.  Bergman,  in  particular,  about  the 
year  1779,  wrote  very  ably  on  this  subject,  and 
gave  new  and  instructive  views  of  it.  About  the 
same  time,  Messrs.  Monnet  and  Cornette,  of 
France,  and  Gxaonsetti,  of  Italy,  displayed  in 


fiOO  Natural  History. 

their  respective  works,  considerable  talents  ks  hy- 
dro-analysts, and  gave  much  valuable  information 
to  the  world.  These  were  followed  by  the  excel- 
lent treatises  of  Fourcroy,  on  the  waters  of  Eng- 
hien;  of  Klahroth,  on  the  waters  of  Carlsbad; 
and  of  Black,  on  the  waters  of  Iceland.  In  the 
experiments  of  these  distinguished  philosophers 
new  and  more  accurate  tests  are  exhibited;  seve- 
ral improvements  in  the  application  of  those  be- 
fore known  are  communicated;  and  methods  un- 
folded of  determining  with  precision  the  separate 
quantities  of  inseparable  substances.  Next  ap- 
peared the  publications  of  Drs.  Pearson  and  Gar- 
net, and  Mr.  Lambe,  of  Great-Britain,  who,  with 
great  accuracy,  analysed  some  of  the  mineral  wa- 
ters of  their  own  country,  and  gave  important  in- 
formation respecting  them.  In  the  same  branches 
of  mineralogical  inquiry,  the  works  of  Gren, 
"Westrumb,  and  Kirwan,  are  also  exceedingly 
valuable ;  especially  that  of  the  last-named  gentle- 
men, who,  in  a  tract  singularly  comprehensive, 
and  abounding  with  instruction,  has  given  a  rich 
amount  of  prmciple,  experiment,  and  authority^ 
on  this  interesting  subject.*  The  respectable  pub- 
lications of  Drs.  MuNRO,  Falconer,  and  Saun- 
ders, are  also  entitled  to  notice,  in  recounting  the 
names  of  those  who  have  thrown  light  on  the  in- 
quiry concerning  mineral  waters.  By  the  labour* 
of  these,  and  many  other  philosophers,  discoveries 
have  been  made,  concerning  the  composition  and 
medical  powers  of  mineral  waters,  in  almost  every 
part  of  the  world,  extremely  useful  to  the  inter- 
ests both  of  science  and  humanity. 


i  Euayon  the  Analyth  of  Mineral  ffattn,  by  RiCUARD  KiaWAN|  £s^ 
7.  R.  S.  &c,    8to.    j  799/ 
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CHAPTER  IV. 


MEDICINE. 


The  professioti,  whose  department  of  know^ 
ledge  now  comes  under  consideration,  occupy^  an 
immense  field  of  science^  and,  by  their  number, 
constitute  a  iarge  class  of  the  learned  world.  In 
addition  to  the  incentives  of  philanthropy  and  fatiiei 
Vrhich  equally  actuate  the  exertions  ofothers,  phy- 
sicians are  combined  into  a  corps  of  observers  and 
practical  inquirers  by  the  nature  of  the  employment 
and  duties  they  assume,  artd  by  the  connection 
which  the  usages  of  society  establish  between  their 
duties  and  emolument.  In  discharging  their  pro- 
fessional labours,  they  incessantly  find  observations 
and  facts  obtruded  on  their  attention ;  and  by  com-* 
bining  these  into  hypotheses,  theories  andsystems^ 
they  only  indulge  a  favourite  and  almost  irresistible 
propensity  of  the  human  mind.  Hence  arises  the 
vast  mass  of  writings  which  fill  medical  libraries, 
constantly  accumulating,  and  too  numerous,  ex- 
tensive and  diversified  to  come  within  the  compre- 
hension of  an  individual  inquirer.  Whoever  duly 
considers  these  things  will  perceive  the  necessity  of 
resting  satisfied  on  this  occasion  with  a  transient 
retrospect.  To  attempt  any  minuteness  of  detail 
would  be  to  travel  far  beyond  the  limits  assigned  to 
this  work,  and  to  engross  the  pages  which  are  des- 
tined to  the  examination  of  other  subjects.  All 
that  can  be  aimed  at  is  briefly  to  notice  $oaxe  of 
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the  more  important  revolutions  and  improvements^ 
which  distinguish  the  last  age,  and  to  commemo- 
rate a  itvf  of  the  illustrious  names  to  whom  the 
praise  of  them  is  chiefly  due/ 

Withm  the  period  assigned  for  this  review,  the 
state  of  medicine  has  been  essentially  changed, 
and  has  acquired  a  degree  of  extent,  popular  dis- 
semination, and  practical  usefulness,  unknown  to 
preceding  ages.  The  improvements  in  natural 
history  and  chemistry,  mentioned  in  the  preceding 
chapters,  have  greatly  contributed  to  this  exten- 
sion, artd  may  be  considered  as  inexhaustible 
sources  of  materials  calculated  for  a' similar  exten* 
sion  in  future  times.  The  more  enlarged  inter^^ 
course  of  mankindv  the  greater  facility  of  commu^r 
nicating  opinions  and  discoveries  from  one  re- 
gion to  another,  and  the  progress  of  commercial 
arrangements,  by  which  the  choicest  productions 
of  one  country  become  the  property-of  every  other^ 
may  also  be  enumerated  among  the  causes  of  this^ 
advancement. 

In  no  period  sa  much  as  inr  the  last  century,  and 
in  no  science  more  than  that  which  now  engages 
the  reader's  attention,  have  the  advantages  beenr 
exhibited  which  arise  from  Lord  Bacon's  plan  of 
pursuing  knowledge  by  observation,  experiment, 
analysis  and  induction.  Every  department  of 
medicine  bears  witness  of  the  efficacy  of  this  pro-- 
cess  to  remove  the  rubbish  of  prejudice  and  error^ 
to  present  truth  in  a  simple  form,  and  to  establish 
it  upon  a  legitimate  foundation.  A  more  precise, 
rigid  and  logical  mode  of  philosophising  has  beci> 
generally  substituted  for  the  wild  and  visionary  hy-f 
potheses  which  disgraced  the  science  of  the  pre- 
ceding centuries. 


J  For  many  of  the  names,  factf,  and  detailf  included  in  thli  chapter,  the^ 
author  » iodcbted  to  •  medical  friend. 


To  undentaiid  die  tnstory  of  rae^ficuie  at  uht 
period,  it  18  necessary  to  trace  die  progfess  and  omhIl 
Ihe  affinities  of  all  ^e  sdences  winch  are  coBtem- 
poranly  cultivated.  Not  only  the  ragB 4>f  lasbioii, 
but  the  peculiar  acquirecneiits  and  taste  ef  indivi- 
duals are  often  to  be  considered  in  an  esdmale  of 
4faeir  medical  principles.  *'  La  HiRosopliie,'*  cays 
M.  D'Alembert,  *^  La  PhiJosophie  (Hend,  pow 
^^  ainsi  dire,  la  teinturedes  esprilsocieHese  tiowe. 
^^  Chez  un  metaphysicien^  etle  est  ordinanreraent 
^'  toute  systematique ;  <^z  un  geon^tre^  eHe  est 
^  souvent  toute  de  calcul.'*  The  appficaticMi  of ^lis 
remark,  if  possible,  is  more  eminendy  vertfied  in 
respect  to  me^Kcine  than  to  phHosopfay  in  general. 
This  propensity  of  the  human  mind  is  pr^tuctive 
both  of  good  and  ill  effects.  If  it  be  easy  to  show 
examples  of  injury  sustained  by  die  prect^ancy  of 
Mathematicians,  chemists  and  metapAiysictans,  in 

applying  their  doctrines  to  medical  science,  which 

cannot  indeed  be  reasonably  doubted;  it  is  equally 
easy  to  prove  that  great  benefit  has  arisen  firom 
such  applications. 

But  notwithstanding  the  advantages  and  im- 
provements which  the  eighteenth  century  has  be- 
stowed upon  medicine,  it  must  still  be  admitted 
that  its  progress  has  never  equalled  the  sanguine 
expectations  formed  by  many.  Although  nearly 
coeval  with  the  existence  of  mankind,  and  de* 
manding  attention  in  every  stage  and  condition  of 
human  life,  the  art  of  healing  maintains  a  strug- 
gle with  difficulties  at  every  step.  Like  all  other 
Knowledge  derived  from  observation  and  experi- 
ence, that  of  medicine,  though  continually  pro- 
gressive, is  subject  to  perpetual  revolution.  This 
tardiness,  therefore,  in  the  career  of  improvement, 
which  all  must  admit  and  deplore,  will  excite  no 
surprize  in  such  as  consider  the  mystery  which  still 
envelopes  the  principle  of  life,  the  labour  of  watch- 
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ing  the  operations  of  nature,  the  numberless  falla- 
cies which  attend  the  endeavour  to  discriminate 
truth  from  falsehood,  and  the  smallness  of  the 
stock  of  genuine  and  undisputed  facts  which  ail 
the  observation  and  wisdom  of  ages  have  been 
able  hitherto  to  collect. 

There  is  no  species  of  knowledge,  relating  to  af- 
fairs merely  human,  which  more  indispensably 
requires  steadiness  of  principles  and  harmony  of 
opmion  than  that  now  under  Consideration .  There 
is  none  in  which  speculation  and  action  are  more 
intimately  related,  where  error  is  of  more  imme- 
diate and  fatal  consequence,  or  where  a  fluctuation 
of  the  mind  between  opposite  decisions  is  attended 
with  more  embarrassment  and  distress.  Yet  medi- 
cine abounds  with  schisms  and  controversies;  and 
in  the  present  imperfect  state  of  knowledge,  to 
hold  doctrines  and  adopt  practices  beset  with  the 
jFewest  errors  constitutes  the  highest  attainment 
within  the  reach  of  the  human  mind. 


ANATOMY. 

This  subject  was  pursued  with  so  much  dilir 

fence  soon  after  the  restoration  of  learning  in  the 
fteenth  and  through  the  two  succeeding  centu-r 
ries,  as  to  leave  less  than  might  be  expected  for 
the  investigation  of  modern  anatomists.  Leonardo 
DA  Vinci  made  great  progress  in  anatomical 
studies  towards  the  close  of  the  fifteenth  century." 
In  the  sixteenth  century  flourished  the  immortal 
Vesalius,  the  founder  of  rational  and  systematic 
anatomy,  whose  works  afford  surprising  proofs  of 


f«  This  wa*  the  first  man  who  introduced  the  practice  of  making  anato« 
Biical  drawings.  These  drawings,  preserved  in  a  British  collection,  exdto 
iltonishment  at  the  depth  and  accuracy  of  hit  knowl^ge, 
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laborious  and  successful  dissection.  After  him 
appeared  Sylviu:*  in  France,  Columbus,  Fallo- 
pius  and  Eustachius,  in  Italy ^  whose  discoveries 
and  improvements  were  so  numerous  as  to  give  a 
deep  impression  of  the  zeal  and  enthusiasm  with 
which  the  knowledge  of  the  structure  of  the  hu- 
man body  was  cultivated  at  that  early  period. 

Soon  after  the  time  of  the  last  mentioned  writers 
the  study  of  anatomy  was  gradually  diffiised  over 
all  Europe.     The  principal  impediment  to  its  pro- 

fress,  in  that  age,  was  the  difficulty  of  obtaining 
uman  subjects  for  dissection;  the  want  of  which 
frequently  made  it  necessary  to  dissect  the  bodies 
of  brutes. 

With  the  dawn  of  the  seventeenth  century  new 
lights  were  shed  upon  anatomical  inquiries  from 
every  quarter.  At  thistiqieFABRicius  ab  Aqua- 
PENDENTE,  an  eminent  Italian  teacher,  published 
his  account  of  the  valves  in  the  veins,  which  evi- 
dently affected  the  established  doctrine  of  all 
former  ages,  that  the  veins  carried  the  blood  from 
the  liver  for  nourishment  to  all  parts  of  the  body. 
The  detection  of  these  valves  may  also  justly  be 
supposed  to  have  laid  the  foundation  of  the  disco- 
very of  the  circulation  of  the  blood. 

For  Dr.  Harvey,  the  pupil  of  Fabricius,  was 
reserved,  soon  afterwards,  the  noble  discovery  of 
the  circulation  of  the  blood.  This  was  by  far  a  more 
important  step  in  the  knowledge  of  animal  bodies 
than  had  ever  been  made  before,  and  gave  a  new 
spring  to  anatomical  inquiries.  In  a  few  years 
after  Harvey's  discovery,  Asellius,  an  Italian 
physician,  found  out  the  lacteals,  or  vessels  which 
carry  the  chyle  from  the  intestines.  And  about 
the  middle  of  the  seventeenth  century  Pecquet, 
in  France,  was  so  fortunate  as  to  discover  the 
thoracic  ducty  or  common  trunk  of  all  the  lacteals, 
which  conveys  the  chyle  into  the  subclavian  vein. 
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At  nearly  the  same  period,  the  practice  of  dissect 
ing  "living  animals  Furnished  the  occasion  of  dis- 
covering the  lymphatic  vessels.  Rudbjbc,  a  younj 
Swedish  anatomist,  was  the  first  to  detect  them^ 
and,  after  him,  Thomas  Baitholine,  aa  anato«- 
mist  of  Denmark,  who  first  appeared  as  a  writer^ 
on  the  subject. 

Malpighi,  an  eminent  Italian,  made  great  pro-r 
gress  in  anatomy  soon  after  the  period  mst  men- 
tioned- He  was  the  first  who  used  magnifyixig 
glasses  with  address  to  trace  the  early  appearance* 
m  the  formation  of  animals.  He  likewise  im- 
proved anatomy  by  many  other  observations  on 
minute  parts  of  the  body,  by  his  microscopical  la^- 
hours,  and  by  the  dissection  of  animals.  Between 
the  middle  and  end  of  the  seventeenth  century, 
anatomy  was  much  improved  by  the  diligence  of 
SwAMMERDAM,  Van  Horn,  Steno,  and  De 
Graaf.  Professor  Diemerbroeck,  of  Utrecht; 
without  much  originality,  compiled  a  work,  which, 
for  many  years,  was  regarded  among  students  as  t 
standard  authority. 

Towards  the  close  of  the  same  century  Lewek- 
hoeck  obtained  great  celebrity  by  his  improve* 
ment  on  Malpighi's  use  of  microscopes.  Thougk 
many  of  the  supposed  discoveries  of  this  anatomist, 
particularly  his  account  of  the  composition  of  the 
red  globules  of  the  blood,  and  of  animalcula  ob^ 
served  in  the  semen,  are  now  discredited  j  it  must 
still  be  admitted  that  he  advanced  many  steps  im 
bringing  to  light  the  more  minute  parts  of  animal 
structure.  Nuck  likewise  soon  afterwards  added 
to  the  stock  of  knowledge  by  his  injections  of  the 
lymphatic  glands.  The  anatomical  plates  of  Bii>r 
Loo  and  Cowper,  published  about  this  time,  arc 
also  entitled  to  respectful  notice. 

In  the  latter  part  of  the  seventeenth  century 
anatomy  was  greatly  advanced  by  the  invention  « 
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injections,  and  the  method  of  making  what  are 
commonly  caWed preparations.  TiiusL-  two  modern 
arts  have  been  of  great  advantage  in  this  science  i 
they  have  introduced  not  only  an  unexpected  de- 
gree of  correctness,  but  an  elegance  in  demonstra- 
tions which  formerly  could  not  have  been  supposed 
to  be  possible.  They  began  in  Holland  under 
SwAMMEHDAM  and  RuYscH,  and  were  afterwards 
employed  in  England  by  Cowper,  St,  Andee, 
and  othen.  Ruysch  possessed  a  singular  excel- 
lence in  injections,  which  has  been  supposed  by 
many  not  to  have  been  equalled  since,  and  which 
certainly  has  not  been  surpassed.  TIil-  anatomists 
of  former  ages  had  nootherkiwwledgeof  the  blood- 
vessels than  such  as  they  were  able  to  obtain  by 
laborious  dissections,  and  by  pursuing  the  smaller 
branches  of  them,  upon  favourable  occasions, 
when  they  happened  to  be  more  than  commonly 
loaded  with  red  blood.  But  filling  the  vascular 
system  with  a  bright  coloured  wax  presents  a  dis- 
tinct view  of  the  large  vessels,  renders  the  smaller 
much  more  conspicuous,  and  makes  thousands  of 
the  very  minute  ones  visible,  which,  from  their  ca- 
pillary size,  their  delicacy,  and  the  transparency 
of  their  contents,  would  be  otherwise  impercep- 
tible. 

In  this  high  state  of  advancement,  anatomy  stood 
at  the  beginning  oftbe  century  whose  progress  and 
Unprovements  it  is  the  object  of  this  work  more 
particularly  to  explore.  At  that  period,  the  Italian 
and  Dutch  schools  held  an  undoubted  superiority. 
This  superiority,  however,  has  been  since  much 
more  equally  divided  among  the  British,  French 
and  German  anatomists. 

Early  In  the  eighteenth  century,  anatomy  was 
improved  by  the  writings  of  Ruysch,  in  Holland,, 
and  of  Cowper,  Keil,  Douglas,  Cheselden,  and 
others,  in  Great-Britain.    The  works  of  Ai,binus» 
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WiNSLOW,  and  the  first  Monro,  greatly  contribut- 
ed to  the  same  end,  and  are  familiarly  known  tc^ 
all  the  cultivators  of  this  science. 

But  the  most  memorable  discovery  that  anatom/* 
can  boast  in  the  eighteenth  century  is  that  of  ther 
absorbent  system.  It  has  been  mentioned  thatl 
RuDBEc  and  Bartholine  became  acquainted  witt 
the  lymphatic  vessels  about  the  middle  of  the  pre-^ 
ceding  century.  When  they  were  first  seen  and 
traced  into  the  thoracic  duct,  it  might  have  been 
supposed  natural  for  anatomists  to  suspect,  that  as 
the  lacteals  absorbed  from  the  cavity  of  the  intes-* 
tines,  the  lymphatics,  similar  in  figure  and  structure, 
might  possibly  perform  the  same  office  with  re- 
spect to  other  parts  of  the  body.  Notwithstanding 
this,  anatomists  in  general,  from  repeated  experi-^ 
ments,  particularly  such  as  were  made  by  injec- 
tions, were  persuaded  that  these  lymphatic  vessels 
did  not  arise  from  cavities,  and  did  not  absorb,  but 
were  merely  continuations  of  the  small  arteries. 
It  had  indeed  been  supposed  by  Dr.  Glisson,  who^ 
wrote  in  1654,  that  they  arose  from  cavities,  and 
that  their  use  was  to  absorb.  Dr.' Frederick  HofF'* 
MAN  had  also  very  explicitly  laid  down  the  doc- 
trine of  the  lymphatic  vessels  being  a  system  of 
absorbents.  These  suggestions,  however,  produced 
little  effect.  And  it  was  reserved  for  Dr.  Hunter, 
of  London,  and  Dr.  Monro,  the  present  professor 
at  Edinburgh,  to  prove  that  the  lymphatics  are  ab- 
sorbing vessels  throughout  the  whole  body;  that 
they  are  similar  to  the  lacteals ;  that  all  thefee  col- 
lectively taken,  together  with  the  thoracic  duct, 
constitute  one  great  and  general  system^  dispersed 
through  the  whole  body,  for  the  purpose  of  ab^ 
sorption ;  that  their  sole  office  is  absorption ;  and, 
finally,  that  they  serve  to  take  up  and  convey 
whatever  is  to  enter  the  composition  of  the  bloody  or 
to  be  again  mixed  with  the  bloody  from  the  intesti^ 
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fe&i  cana)f  from  the  skin,  and  from  all  the  internal 
cavities  and  surfaces.' 

TTie  discovery  of  the  absorbent  system  is  justly 
considered  as  the  greatest  that  anatomy  has  sug- 
gested since  that  of  the  circulation  of  the  blood. 
iTie  advantages  which  arise  from  the  know- 
ledge of  the  structure  and  office  of  this  system  of 
vessels  in  establishing  physiological  principles, 
and  in  ascertaining  the  nature  and  treatment  of 
diseases,  are  universally  admitted.  Before  the 
discovery  of  the  lymphatics  being  a  system  of  ab- 
sorbents, it  was  impossible  to  give  a  clear  and 
consistent  account  or  a  great  number  of  phenomena 
which  arc  now  satisfactorily  unfolded.  From  this 
source  much  knowledge  has  been  obtained  con* 
cerning  the  introduction  and  effects  of  poisons; 
and,  aided  by  this  light,  physicians  are  enabled  to 
trace  many  diseases  directly  to  their  causes,  to  ex- 
plain the  assemblage  and  succession  of  symptoms, 
and  to  apply  remedies  with  more  prompt  and  ap- 

{tropriate  efficacy.  On  this  account  physicians  of 
earning  and  judgment  have  not  been  wanting  who 
pronounce  the  solid  and  practical  uscfiilness  of  this 
discovery  even  to  exceed  that  of  the  circulation  of 
the  blood. 

But  whatever  may  be  the  comparative  estimate 
of  the  two  discoveries  in  relation  to  one  aijother,  it 
is  plain  that  they  are  both  the  most  memorable 

■  A  wirm  tBWroTMiy,  coceertiiiig  the  ditcovery  of  iKr  true  use  of  the 
lfl»|iliMin.  wai  nrricd  on  bdwcen  Vr.  HurTH  mi  Dt.  Monko.  The 
■mill  iMi  in  that  be  un^t  it  in  butectiir«>  lo  carlj  at  i;4&.  and  appnii 
(okbpapilifor  (he  inithof  the  uKttioD.  The  latter  Kcmi  tohaYenuJc 
the  iBiLMiftj  in  I7J3;  and  in  1755  poUifhcd  an  account  of  it  in  atbeiii 
l>t  Twtfci  M  Ftrih  .AMtmaidui.  Before  ilic  poblkation  d  tbit  then*  Dt, 
Black  iittid  ta  haTc  infbrmed  (he  author  iImi  the  EUnc  opiaiooi  utnccrn- 
li|  the  Talvolar  Ijrmphatia  hid  been  Ion  <  r^icrlained  by  Dr.  HoMTl*. 
In  1756  Dr.  MoMaa  actcnded  Dr.  Hdnt  .  . '1  Iccmru  in  Loodooj  Kcard 
die  whole  doarine  of  the  iTBiphicicg  vctj  .  i:i)ily  eiplaincd;  and  in  17^7 
tniruittd  hit  opinion  at  Berlin,  without  t.  ilij^  notire  of  Dr.  HuMir.a'", 
who,  in  (otue^uence,  charge!  him  with  pl..jjiariR>ij  and  the  cbarjjc  it  re- 
UncdbirDr.  Monao. 
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that  the  annals  of  anatomy  can  boast.  Under  th« 
influence  of  this  impression.  Dr.  Hunter  declared, 
in  one  of  his  lectures,  that  *■  in  looking  over  the 
whole  progress  of  anatomy,  from  the  time  of 
Aristotle  to  the  present  day,  there  have  been 
*^  only  tivo  grand  discoveries  with  regard  to  thf  _ 
*^  physiology  of  our  bodies;  to  wit,  the  Vascular 
*'  system,  or  circulation  of  the  blood,  and  the  !/^6- 
^*  sorbent  system;  the  Brain  and  Nervous  system 
**  havinsr  been  known  long  before-" 

Notwithstanding,  however,  the  weight  of  the 
arguments  adduced  by  Dr.  Hunter,  Dr.  Monro^ 
and  others,  in  support  of  this  doctrine  of  the  ab- 
sorbent  system,  it  has  been  opposed  by  writers  of 
great  authority.     The  old  opinion,  that  the  veins 
perform  the  office  of  absorbents,  was  held    by 
Haller"  and  Meckel.     Within  a  few  years,  Mr, 
HuMPAGE,  in  a  work  entitled  "  Physiological  Re- 
"  searches  into  the  most  important  Parts  of  the 
"  Animal  Economy,  &c."  undertook  to  controvert 
the  prevailing  doctrine  on  this  subject.     He  en- 
deavours to  prove,  conformably  to  the  opinion  of 
the  old  anatomists,  that  the  lacteals  and  lymphatics 
constitute  systems  of  vessels  entirely  separate  and 
distinct.     He  admits  that  the  lacteals  arise  from 
the  internal  surface  of  the  alimentary  canal,  termi- 
nate in  the  thoracic  duct,  and  convey  the  chyle 
into  the  blood.     But  he  denies  that  the  lymphatics 
arise  from  cavities  and  surfaces,  or  that  they  ter- 
minate in  the  thoracic  duct;  and  maintains,  on  the 
contrary,  that  they  originate  from  the  heart  and 
arteries,  that  they  serve  to  convey  lymph  from  the 
blood,  and  that  they  terminate  on  all  surfaces  and 
cavities.     He  contends  that  the  use  of  the  lym- 
phatic glands  is  for  the  separation  of  the  lymph 
from  the  blood;  and  that  the  lymphatic  vessels  zxfi^ 

»  MUmutt,  PBpM^g,  Corp*  Hitmant    L  24.     $  t.  If 
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eccrctory  ducts  fo  the  lymphatic  glands.  For  the 
important  function  of  absorption  he  provides  in  the 
following  manner.  He  supposes  that,  although 
Jhe  lymphatic  vessels  convey  fluids  from  the  blood, 
they  also  occasionally  possess  the  power  of  absorp- 
tion. This  office,  he  imagines,  they  perform  after 
accomplishing  their  first  purpose;  that  is  to  say, 
after  conveying  the  lymph  to  the  various  parts  of 
the  body,  they  become  mere  empty  tubes,  and  ab- 
sorb %vhatcver  is  applied  to  any  surfece.  Accord- 
ing, therefore,  to  Ine  degree  of  inanition  or  reple- 
tion of  the  lymphatic  vessels,  in  his  opinion,  will 
the  body  be  more  or  less  susceptible  of  the  absorp- 
tion of  any  fluid  applied  to  the  skin,  or  any  other 
surface  or  cavit}'. 

These,  however,  and  many  other  objections  to 
the  generally  received  doctrine  of  the  absorbent 
system,  have  gained  little  credit  among  the  most 
respectable  anatomists.  The  arguments  by  which 
they  arc  attempted  to  be  supported  have  been 
shown  to  be  founded  on  injections  unskilfully  made, 
on  observations  inaccurate,  and  conclusions  alto- 
gether illogical. 

In  the  early  part  of  the  controversy  on  this  sub- 
ject, it  was  urged,  that,  before  the  doctrine  of  the 
lymphatics  bemg  a  system  of  absorbents  could  be 
established,  it  was  necessary  first  to  determine 
whether  this  system  is  to  be  found  in  other  ani- 
mals besides  man  and  quadrupeds.  Mr.  Hewson 
claimed  the  merit  of  having  proved  the  affirmative 
of  this  question,  by  discovenne  the  lymphatic  sys- 
tem in  birds,  fishes,  and  amphibious  animals.' 

Since  the  time  of  Mr.  Hewsoh,  the  anatomy  of 
the  absorbent  system  haf  been  greatly  extended 
and  improved.  The  ramifications  of  it,  in  almost 
every  part  of  the  body,  have  been  traced  by  Mr, 

f  fkiltt.  frtmu,  voL  linii  k  kU. 
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Cruikshank,  tvith  great  accuracy;  and  from  his 
dissections,  figures  have  been  made  and  published 
which  are  deservedly  held  in  high  estimation.  To 
Mr.  Sheldon  also,  anatomists  are  much  indebted 
for  his  illustration  of  this  system .  And  M  asc aoki» 
of  Italy,  has  likewise  bestowed  great  pains  oir 
this  subject; 

As  a  general  system  of  anatomy,  the  **  AnatO« 
"  mical  exposition  of  the  structure  of  the  human 
"  body,"  by  Professor  WiNSLOW,  of  the  University 
of  Paris,  though  compiled  and  published  early  in 
the  eighteenth  century,  was,  till  near  the  close  of 
it,  regarded  as  a  standard  work.  This  has,  of 
late,  given  place  to  a  more  comprehensive  and  ac-^ 
curate  compilation,  in  three  volumes,  executed  bjr 
Mr.  Fyfe,  of  Edinburgh,  under  the  direction  ii 
Professor  Monro,  Heister's  compendium,  dur-^ 
ing  a  great  portion  of  the  century,  was  held  in  high 
esteem.  Dr.  Simmons,  of  London,  has  also  lately 
obliged  the  world  with  an  excellent  system  of 
anatomy,  in  which  the  subject  is  treated  with  un-« 
common  perspicuity  and  elegance.  Among  trea- 
tises on  anatomy  in  general,  those  presented  to  the 
world  by  Sabatier  and  Plenck,  within  a  few 
years,  deserve  to  be  particularly  mentioned,  Mr, 
John  Bell,  of  Edinburgh,  has  published  two 
volumes  of  a  system  of  anatomy,  which  is  con- 
sidered as  a  very  able  work,  so  far  as  it  goes,  and 
will  probably  be  completed  in  a  short  time.  Mr, 
Charles  Bell,  of  the  same  city,  in  a  work  en«n 
titled  "  A  System  of  Dissections,"  has  done  much 
towards  facilitating  and  familiarizing  the  study  of 
anatomy,  and  displaying  the  appearances  of  mor-« 
bid  parts  of  the  body.  And  a  vcrv  recent  "  Com<> 
*^  pendium  of  Anatomy"  by  Mr.  Fyfe,  above-men-i 
tioned,  illustrated  by  a  large  number  of  engravings, 
is  supposed  to  contain  improvements,  or  more  or 
Jess  value,  on  every  preceding  work  of  that  kind^ 
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To  the  above  may  be  added  a  variety  of  valuabte 

Eublications  by  Professor  Scarpa,  of  Pavia,  who 
as  weJJ  supported  the  reputation  of  the  former 
Italian  schools  of  anatomy. 

In  particular  departments  of  s^natomy  mudi  ha9 
been  done  within  tne  century,  to  enrich  the  scienc^j 
which  ought  not  to  be  passed  without  speciiU  no^ 
tice. 

The  gravid  uterus  is  a  subject  which  has  ^U 
tracted  much  attention,  and  received  considerable 
improvement,  within  this  period.  The  works  of 
Albinus,  Roederer,  and  Jemty,  have  greatly  ep« 
larged  the  knowledge  of  former  anatomists  on  thia 
point.  But  Dr.  Hunter's  publication  on  the  ^ra^ 
vid  uterus,  to  which  he  had  devoted  a  long  time 
and  uncommon  pains,  far  excelled  every  preceding 
work.  Meckel,  and  the  second  Monro,  havQ 
treated  of  the  nerves  to  considerable  extent;  Weit* 
BRECHT  and  Leber  on  the  joints  and  fresh  bofie^^ 
SoEMERRiNG  and  Monro  on  the  brain ji^  Porter-* 
FiELDrHALLER,  ZiNN,  and  Wrjsberg  on  the^i 
CoTUNNius,  Meckel,  jun.  Camper,  Scarpa,  and 
many  others,  on  the  ear.  Walter  is  celebrated  fof 
his  description  of  the  veins  of  the  head  and  necky  as 
well  as  very  elegant  plates  of  the  nerves  of  the  thoroM 
and  abdomen.    Trew  has  ably  treated  of  the  dtf^ 

m 
^  Mr.  SotMiitiNO  thmkt  It  prolnbk  Out  tke  smd  it  aeated  in  Ch« 

Juid  of  the  ▼entridet  of  the  brain.  He  iofert  this  from  the  bet  ol  thc^ 
•erret  of  Titioii,  hearing,  tmite  md  mell  being  all  at  thesr  origin  in  coo- 
tact  with  andeipoied  to  th(  action  of  the  fl«id  in  the  veMriclet;  from  ch« 
«me  taking  place  with  regard  to  the  nenret  of  touch,  originating  from  th^ 
filth  pair,  the  gtotso-pharyngeal,  those  belonging  to  the  organ  of  Toiceaii4 
the  motions  of  the  eyes;  from  the  imposiibili^  of  finding  a  solid  part  of  the 
brain  into  which  the  terminations  of  all  the  nenrescan  be  traced;  fromcht 
ner?es  of  the  finest  senses,  viz.  hearing  and  seeing  being  most  exteittiveljr 
expanded  and  most  directly  in  contact  with  this  flvid;  fitmi  the  pmerw 
natural  increase  of  this  fluid  in  the  ventricles  of  ricketty  children,  which 
oerhaps  may  be  the  cause  of  their  uncommon  acutencss  of  tnind;  And, 
finally,  from  the  fact,  that  no  animal  posiesses  so  capacious  and  so  perfectly 
organised  Tentrides  as  man,  they  being  in  the  other  mammalia  much 
nuUer  than  in  man,  sUU  lets  ia  birds,  least  of  all  in  fiih^  an^  absolutely 
^imipg  in  ioaccti. 
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ferences  betxoeen  the  ftetal  and  adult  vessels;  Dr. 
Monro,  jun.  on  the  Bursa:  Mucosa^  &c. 

The  anatomists  of  the  eighteenth  century  have 
effected  great  improvements  in  the  science,  and 
fecilitated  the  communication  of  it  to  students,  by 
the  number  and  correctness  of  their  efugravings. 
Figures  of  the  hones ^  in  folio,  have  been  published 
by  Cheselden,  Albinus,  Sue  and  Trew.  The 
muscles  are  exhibited  by  Cowper  and  Albinus 
with  great  accuracy ;  by  the  latter  particularly  in  a 
style  of  elegance  vv^hich  cannot  easily  be  surpassed. 
Haller's  IconeSy  especially  of  the  arteries,  are 
much  admired.  Anatomical  figures  of  particular 
and  smaller  parts  of  the  body  are  without  number, 
and  many  of  them  possess  great  excellence.  It 
will  be  sufficient  to  mention  a  few;  such  as  those 
by  MoRGAGNi,  RuYscH,  Valsalva,  Sanctorini, 
Heister,  Vater,  Cant,  Zimmerman,  Walter^ 
&c. 

The  vast  work,  projected  by  Vicq-i>*-Azyr,  .  of 
France,  was  soon  terminated  by  his  premature 
death.  He  conceived  the  idea  of  representing 
anatomically  the  whole  animal  kingdom,  from  man 
down  to  the  simplest  hydra,  of  giving  exact  figures 
of  every  form  of  living  matter,  and  of  consoli- 
dating the  immense  plan  into  one  great  whole. 
Upon  the  brain^^Aonc  nineteen  folio  plates  are  em- 
ployed, of  which  several  are  coloured;  these  are 
executed  with  admirable  elegance.  This  universal 
system  of  anatomy  and  physiology,  both  human 
and  comparative,  was  proposed  to  be  executed  in 
the  same  splendid  style.  But  he  lived  only  to  finish 
five  numbers.  The  design  is  apparently  too  ex- 
tensive to  be  accomplished  within  the  period  of  a 
single  life. 

In  Great-Britain,  likewise,  an  extensive  anato* 
mical  work  has  been  undertaken  by  Mr.  Andrew 
Bell,  entitled^  Anatomic  Britannica,  under  the 
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inspection  of  Mr.  Fyfe  and  Di".  Monro.  It  is 
designed  to  compose  a  complete  illustration,  both 
general  and  particular,  of  the  human  body,  by  a 
selection  from  the  best  plates  of  all  the  greatest 
anatomists,  as  well  foreign  as  British,  exhibiting 
the  latest  discoveries,  and  accompanied  with  co- 
pious explanations.  The  whole  number  of  plates 
IS  to  be  upwards  of  three  hundred,  in  royal  folio, 
of  which  a  large  proportion  are  already  published. 

The  art  of  injection  and  of  making  preparations, 
^which  was  before  stated  to  have  reached  such  a 
point  of  excellence  towards  the  close  of  the  seven- 
teenth century,  has  been  very  extensively  and  suc- 
cessfully exercised  during  the  eighteenth.  The 
SDodern  practice  of  corroding  the  fleshy  parts  and 
leaving  the  moulded  wax  entire,  is  so  useful  as  well 
as  ornamental,  that  it  reflects  great  credit  on  Dr. 
NicHOLLs,  the  ingenious  inventor.  In  the  injec- 
tion of  the  lactealsand  lymphatics  the  late  century 
may  justly  claim  the  credit  of  having  made  very 
considerable  progress. 

Morbid  dissections  form  a  new  and  interesting 
era  in  anatomy  and  medicine.  Bosf.tus,  near  the 
end  of  the  seventeenth  century,  had  published  his 
Scjiulckrctum  Anatomicum.  Morcagni,  in  his 
inestimable  work,  "  Dc  caiisis  el  Sedibus  Mor- 
•*  borum,"  has  enriched  morbid  dissections  wilh 
jnany  precious  additions,  and  has  rendered  them 
liighly  instructive  to  the  medical  practitioner: 
JJiEUTADD  and  Haller  have  also  greatly  increased 
the  stock  of  knowledge  on  this  point.  Most  of 
fhe  distinguished  anatomists,  indeed,  have  con* 
tributed  their  exertions  to  Improve  the  principlesbf 
anedicine,  by  directing  their  dissections  to  this  ob- 
ject. Lately  Dr.  Baillie's  publications  on  morbid 
anatomy,  illustrated  by  correspondent  engravings, 
flo  the  highest  honour  to  his  diligence,  TearDing, 
and  judgment. 
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Besides  the  discoveries  and  improvements  ob^ 
tained  from  the  dissection  of  human  bodies^  C&m^ 
parative  Anatomy  or  Zootomy  has  made  great  prck 

S5S8  in  the  course  of  the  eighteenth  centurjri 
any  advantages  have  arisen,  and  may  be  ex- 
pected hereafter  to  arise,  from  this  source.  In  ad« 
dition  to  the  benefits  resulting  from  a  more  en« 
larged  acquaintance  with  the  properties  and  ftmc^ 
tions  of  animated  nature,  which  often  reflect  light 
en  the  human  economy,  and  are  founded  in  the 
knowledge  of  comparative  anatomy,  the  veterinary 
art  has  lately  become  so  extensive  and  respectalM^ 
as  to  require,  on  its  own  account,  a  more  minute 
examination  of  the  structure  of  many  animials» 

The  most  illustrious  names  among  such  as  have 
distinguished  themselves  in  human  anatomy,  att 
in  general  precisely  those  who  have  done  the  most 
to  extend  the  limits  of  comparative  anatomy  in 
the  eighteenth  century.  To  prove  this  it  will  be 
sufficient  to  recal  the  reader's  attention  •  to  Hie 
writings  of  Haller,  Dr.  and  Mr-  Hunter,  the 
first  and  second  Monro,  &c.  The  Essay  on  Cmn^ 
parative  Anatomy ^  by  the  first  Monro,  affords  proof 
of  the  diligence  he  exercised  on  the  subject.  Th^ 
thesis  of  the  second  Monro,  **  De  testibus  {n 
variis  ammalibuSy*  abounds  with  evidence  of  deep, 
laborious  and  successful  researches.  And  his  woix 
on  Fishes,  mentioned  in  the  preceding  chapter^ 
has  greatly  contributed  to  enlarge  our  acquaint* 
ance  with  the  structure  and  functions  of  that  large 
class  of  animals.  Every  anatomist  is  informed  of 
the  discoveries  and  improvements  made  by  Dr.  dnd 
Mr.  Hunter  in  their  numerous  dissections  of  am* 
mals,  and  of  the  principles  and  doctrines  which 
these  dissections  enabled  them  to  establish.  They 
were  followed  by  Mr.  Hewson,  Mr.  Cruik* 
SHANK,  and  many  others  of  distinguished  reputa« 
tion,  who  were  employed  in  the  mvestigation  of 


'Ae  absorbent  system.  Daubenton  and  Vicq- 
»'-AzVK,  of  France,  the  dissections  made  under 
the  orders  of  the  Royal  Academy  of  Sciences  of 
Paris,  Spallanzani,  of  Italy,  Camper,  of  Hol- 
land, the  late  extensive  and  systematic  work  of 
Mens.  CuvtER,  which  exhibits  the  dawn  of  an 
improved  arrangement,  and  a  great  number  of 
the  most  eminent  zoologists  of  the  age,  have  strong 
claims  to  be  commemorated  in  a  review  of  the 
comparative  anatomists  of  the  eighteenth  century.' 
In  concluding  this  brief  survey  of  the  subject,  it 
may  not  be  improper  to  remark  that  far  less  re- 
mained to  be  done  in  anatomy,  at  the  commence- 
ment of  the  late  century,  than  in  any  of  the  other 
branches  of  medicine.  The  leading  principles  of 
the  science  had  been  chiefly  ascertained  and  settled 
by  the  industry  and  perseverance  of  preceding 
ages.  And  the  greater  part  of  what  was  left  to 
be  accomplished  consisted  in  a  superior  fulness,  ac- 
curacy, and  minuteness  of  descnptioi))  more  ele' 
gance  of  delineation,  more  neatness  and  variety  of 
preparations,  and  a  progressive  improvement  in  the 
Arts  of  dissection  and  demonstration.  It  is  evident 
that,  in  all  these  respects,  a  considerable  progress 
liai  been  made  wthm  the  period  under  review. 


That  department  of  physical  science  trhieh 
treats  of  the  various  pr<^rties  and  functions  of 

r  Ia  addkjaa  to  the  alM>«e.naitiiB(4  wotk*  md  tiuiie*,  it  ttwrHtk 
'  ImpropcT  to  mbjoin  tbc  followioK  compmlire  utatomiui,  Klected  &«n  s 
pat  nnalber.  ttt^axm*  of  the  Gwrinnit  Im  Tfatmm  iht  coUcctiHWfl£ 
■LAtiut  uid  Valehtihii  Da  Vibhet,  Colliki,  Stbiii,  Calimak, 
•ad  Houi,  OD  padnfrii  tnJ  UrJi :  CaxsAt,  Roiixi,,  and  Fowtaka,  m 
nftUai  AiTEBi,  the  Ooitahi,  wd  BkouhcHEt,  on  /titif  VLxAVun, 

tHOlOIIkOTI,  BaHHIT,  UulLTO>HIT,OaiiHlI«f;  ■SdELlK.DvMATJb 

TaiMiLiT,  Baeek,  Baitii,  Bssadicb,  FoaiKAi.,  Ad«j>ioK,  Uvi^ 

ua,  PlLLAI,  tod  DlVtMAM,  on  vnmi,  ifrfh*"  *BAf^Jfl. 
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living  bodies  must  be  allowed  to  possess  great  inN 
portance  j  and  the  review  of  its  progress  during  an 
^ndred  years  of  more  industry  and  enterprize  in 
the  pursuit  of  natural  knowledge  than  the  world 
has  ever  witnessed  before,  will  be  supposed  to 
present  difficulties  proportioned  to  the  extent  and 
•complexity  of  the  subject. 

.  To  such  as  feel  a  genuine  attachment  to  the 
science  of  nature,  few  subjects  present  inquiries 
of  a  more  interesting  and  instructive  kind.  When 
improved  as  far  as  the  state  of  the  other  cotempo- 
;rary  sciences  will  admit,  it  will  be  found  to  exhibit 
^  systematic  result  of  all  the  experiments  and  ob- 
servations, facts  and  principles,  which  serve  to  ex- 
plain and  illustrate  the  phenomena  of  animated 
nature.  And  when  it  shall  reach  that  point  of 
advancement  to  which  a  cautious  estimate  of  the 
powers  of  the  human  mind  may  suppose  it  to  pro- 
ceed, it  will  probably  be  enal^ed  to  diffuse  lights 
and  suggest  improvements  far  beyond  the  most 
sanguine  expectations  of  the  naturalists  of  the  pre- 
sent day.  In  zoology,  botany,  anatomy,  and  the 
theory  and  practice  of  physic,  these  good  effects 
may  be  confidently  anticipated. 

As  all  living  bodies  are  subjects  of  physiological 
inquiry,  and  as  by  living  bodies  are  here  meant  all 
those  which  are  enabled,  by  a  certain  organized 
structure,  to  grow  and  to  propagate  their  kind,  it 
is  plain  that  physiology  must  extend  to  the  whole 
of  that  organical  economy  in  animals  and  plants 
which  the  author  of  nature  has  contrived  for  the 
preservation  of  the  individual,  and  the  continu- 
ance and  propagation  of  the  species.  But  al- 
though it  is  not  intended,  in  this  brief  retrospect^ 
wholly  to  overlook  the  history  of  the  doctrines  of 
general  ph)^3iology  for  the  late  century,  it  may  be 

£  roper  to  apprize  the  reader  that  the  objects  of 
uman  physiology  will  chleQy  claim  attention. 
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This  restricted  view  of  the  subject  is  preferred,  oti 
the  present  occasion,  not  only  on  account  of  the 
requisite  brevity,  but  because  the  chief  design  of 
introducing  this  sketch  of  the  progress  of  phvsi- 
ology  is  to  consider  it  in  subserviency  to  medical 
science,  and  as  preparatory  to  the  remarks  which 
are  to  follow  concerning  the  theory  and  practice  of 
physic. 

At  the  close  of  the  seventeenth  century,  physi- 
ology presented  a  chaos  of  the  wildest  and  most 
discordant  principles.  The  extravagant  notions 
of  the  Galenists  and  Chemists  had  indeed  ceased  to 
be  generally  defended;  but  they  were  succeeded 
by  mose  of  the  mathematicians,  which  were  nearly 
as  far  removed  from  truth  and  nature.  The  dis- 
covery of  the  circulation  of  the  blood,  in  the  be- 
ginniB^  of  the  seventeenth  century,  had  eiven  rise 
to  the  introduction  of  mechanics  into  medical  doc- 
trines. And  as  that  system  of  philosophy  was 
founded  upon  the  general  laws  of  nature,  the 
ablest  physiologists  ot  the  day  were  easily  induced 
to  apply  it  to  the  human  body ;  which  was  sup- 
posed to  differ  only  from  the  rest  of  the  universe 
^  m  the  variety  and  complexness  of  its  machinery. 

Bellini,  of  Florence,  was  the  first  who  at- 
tracted much  attention  by  the  introduction  of  ma- 
thematics into  physiology.  Professor  Borelli  pur- 
sued the  same  course  of  reasoning,  and  soon  be- 
came one  of  its  most  enthusiastic  admirers.  He 
employed  it  so  well  in  showing  how  the  muscles 
act  as  cords,  and  the  bones  as  levers,  that  he  thence 
undertook  to  explain,  with  happy  effect,  the  phe- 
nomena of  standing,  walking,  leaping,  flying  and 
swimming,  in  different  animals.''  Embolcfened 
by  the  success  of  his  first  attempt,  he  afterwards 
ventured  to  explain,  on  the  principles  of  mecha- 

r  'Sec  hit  workg  Dt  m»tii  ammaimm. 
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nism,  all  the  internal  motions  and  their  proximate 
causes.  On  the  same  ground  he  gave  a  minute  ac^ 
count  of  the  pulsation  of  the  heart,  of  the  circu-r 
lation  of  the  blood,  of  the  office  of  the  lungs,  the 
kidneys  and  the  liver,  of  the  nervous  fluid,  and  the 
semen,  of  vegetation,  generation,  nutrition,  hun-r 
ger,  thirst,  pain,  lassitude,  and  febrile  heat.  By 
this  ardent  speculatist  all  nature  was  interpreted  oa 
mathematical  principles;  for,  except  the  mecha- 
nical, he  was  willing  to  admit  no  other  secondary 
powers  in  nature.  He  thought,  with  Plato,  that 
the  Deity  himself  was  always  geometrising  ^  and 
was  fiiUy  persuaded  that  physical  knowledge  could 
only  be  acquired  through  the  medium  of  geometric 
cal  demonstrations  and  forms. 

With  what  eagerness  and  zeal  Dr.  Pitcairn 
adopted  mechanical  physiology,  and  to  what  un^ 
reasonable  extremes  he  was  disposed  to  carry  it,  is 
sufficiently  known,  So  attached  was  he  to  the  ge-» 
ometrical  mode  of  demonstration,  that  he  appeared 
to  consider  it  as  the  only  species  of  evidence,  ex- 
cepting the  senses,  that  deserved  any  reliance. 

These  opinions  were  warmly  adopted  and  sup- 
ported by  the  illustrious  Boerhaave,  who  first  ap^ 
peared  as  a  public  teacher  about  the  beginning  of 
the  eighteenth  century.  He  exhibited  the  first 
successfial  example  of  combining  physiology  with 
anatomy,  reduced  the  former  from  a  rude  and 
chaotic  into  a  regular  state,  and  conferred  upon  it 
that  systematic  and  elegant  form  which  so  greatly 
recommended  it  to  the  notice  and  admiration  of 
the  world.  But  a  more  particular  account  of  the 
opinions  of  this  distinguished  physician  will  be 
given  under  a  succeeding  head. 

Baron  Haller,  the  disciple  of  Boerhaave, 
pursued  the  steps  of  his  master,  and  far  surpassed 
him  in  his  physiological  career.  He  made  a  uni-> 
verbal  collection  of  preceding  discoveries  in  ana*: 


tomy  and  ^yaologj^  anddigiesled  tiiem  into 
der  and  method.  .  Hte  suiveyed  evtfj  port  of  die 
human  body,  explained  the  various  fimctioos 
cording  to  the  best  lights  wluch  the  state  of 
ence  at  that  time  affMrded,  conected  tibe  onors  of 
preceding  writers,  and  by  »  series  of  inde&rigable 
labours,  was  Enabled  to  make  very  important  ad- 
ditions to  the  existing  stockof  knowledge;  In  Ina 
great  work,  entitled  Elementa  Plufsioli^dt  Coi^ 
paris  Hunusniy  be  examined  -the  opii^ion^  which 
have  be^n  recommended,  or,  at  least,  advanced 
byalllhe  most  celebrated  authors.  Nothing  of 
importance,  that  had  been  previously  publisbed,; 
escaped  his  notice.  The  most  rapid  sketch  dT the 
errors  in  physiology  which  he.detected,  of  the  new. 
facts  which  he  added,  of  the  ingenious  and  pro-, 
found  views  which  be  opened,  of  the  doubts  he 
removed,  and  of  the  theories  he  refonnedfand  im- 
proved, v^rould  exceed  the  limits  assigned  to  thit 
work/ 

But  the  greatest  of  Haller's  discoveries,  and 
that  which  forms  an  era  in  the  progress  of  physi- 
ology, is  the  irritability  of  the  animal  fibre.  This 
irritable  or  contractile  power  is  that  property  by 
which  muscles  recede  nrom  stimuli,  and  become 
shorter  on  being  touched  by  them.     It  is  a  power 

i  Baron  Albest  ok  Hallie  was  born  at  Berne,  October  i8t  Z7o8» 
and  died  in  1 777.  He  was  unquettioDably  one  of  the  greateat  men  of  the 
are  in  which  he  lived ;  being  ecjually  disdogalAed  for  the  ektent  and  va* 
nety  of  hia  learning,  the  Tigour  and  comprehenttveneu  of  hit  mind,  the 
purity  of  his  taste,  and  the  excellence  of  his  moral  and  religious  ^lal^cter* 
Hb  great  attainments,  and  the  uncommoa  powers  which  he  displiiyM  iQ 
ahnoit  every  kind  of  knowledge,  and  partioilarly  in  anatomy,  phyiaologTt 
medicine,  botany,  and  various  branches  of  n^tiiral  history,  and  abo  m 
classical  and  polite  literature,  are  generally  known.  He  was  not  left  *db« 
tingnished  as  a  friend  to  the  religion  of  Christ.  He  not  only  profeisad  to 
believe  in  revelation,  and  to  cherish  a  warm  attachment  to  the  goMel ;  hot 
amidst  his  mnhipb'ed  avocations,  he  spent  much  time  in  studying  the  scrip- 
Ctires,  and  the  evidences  of  their  divine  origin;  and  entered  the  mis 'as  their 
avowed  advocate  and  defender.  His  ezcellcot  LetUr*  io  hit  Daugbter  will 
long  remain  a  monument  at  once  of  his  regard  to  religion,  and  of  bis  pater* 
mi  fiddi^.   Sit  HtMtr^s  Jdamin  •/  Mtri  dt  Btthr^  M.  D.  ^  &^ 
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inherent  in  the  muscular  fibre,  and  essential  ta 
life.  It  is  so  far  independent  of  nerves,  and  so 
Kttle  connected  with  reeling,  which  is  the  lead- 
ing property  of  nerves,  that,  upon  stimulating 
any  muscle  by  touching  it  with  caustic,  or  irri- 
tating it  with  a  sharp  point,  or  directing  the  elec- 
tric spark  through  it,  the  muscle  instantly  con- 
tracts ;  although  the  nerve  of  that  muscle  be  tied ; 
although  the  nerve  be  cut  so  as  to  separate  tKe 
muscle  entirely  from  all  connection  with  the  ner- 
vous system ;  although  the  muscle  itself  be  sepa- 
rated from  the  body;  and  although  the  animal 
upon  which  it  be  performed  have  lost  all  sense  of 
feeling,  and  have  been  long  to  all  appearance 
dead.  It  is  by  this  irritable  principle  that  an  in- 
cised muscle  contracts  so  powerfully;  and  that  a 
divided  artery  shrinks  and  retires  into  the  flesh. 

This  important  principle  of  irritability^  which 
Haller  denominated  Vis  Insitay  from  its  being  an 
inherent,  independent  and  permanent  property  of 
the  living  fibre,  was  in  a  great  measure  unknown 
to  preceding  physiologists.  Boerha ave  acknow- 
ledged an  active  power  in  the  heart,  and  a  latent 
principle  of  motion  in  the  parts  of  it  when  di- 
vided; but  nevertheless  he  attributed  this  to  the 
nerves,  though  the  communication  with  the  brain 
had  been  entirely  cut  off.  The  celebrated  Dr. 
Whytt,  of  Edinburgh,  followed  nearly  the  same 
path,  with  only  some  difference  in  point  of  expres- 
sion. About  the  middle  of  the  century  now  under 
consideration,  this  physician  was  engaged  in  a 
controversy  with  Haller  on  this  subject.  Whytt 
contended  that  all  the  phenomena  of  irritability 
might  be  referred  to  nervous  influence,  and  rejected 
his  antagonist's  principle  of  muscular  action,  as 
founded  in  error,  and  unnecessary  to  explain  the 
phenomena.  On  the  contrary,  to  this  Vis  Nervosa 
oi  Whytt,  though  maintained  with  all  the  aid  of 


Medicine.  S3$ 

■Ingenuitfand  learning,  Haller,  with  much  greater 
force  and  conclusiveness  of  reasoning,  persisted  in 
opposing  his  doctrine  of  Vis  Jnsita,  as  a  primary, 
essential,  and  inherent  quaUty  of  the  living  fibre, 
dependent  on  its  original  structure  and  organiza- 
tion, and  entirely  independent  of  the  nerves.  Not 
many  ycarsagoPro/essor  Monro,  of  Edinburgh, 
in  his  Observations  on  the  Structure  and  Fitiic- 
tions  of  the  Nervous  System,  renewed  the  at- 
tempt, though  it  is  conceived  without  success,  to 
invalidate  the  doctiine  of  Haller. 

In  pursuance  of  this  interesting  doctriDC,  H>v^ 
LER  contemplates  the  living  body  under  a  four-lbld 
division,  into  parts,  1.  Irritable;  2.  Imnritable; 
3.  Sensible;  4.  Insensible.  Among  im'/a6/e  parts 
be  ranks  the  heart,  the  muscles  generally,  the  dia- 
phragm, the  oesophagus,  the  stomach,  the  intes- 
tines, the  gall-duct,  the  arteries,  the  absorbents, 
and  the  bladder.  Among  nurritabU  parts  he 
reckons  the  liings,  the  liver,  the  kidneys,  the 
^leen,  and  the  nerves.  Among  sensible  parts  h« 
enumerates  the  brain,  the  spinal  marrow,  the 
nerves,  the  skin,  the  internal  membranes  of  the 
stomach,  intestines,  and  bladder,  the  ureters,  the 
muscular  Aesh,  and  the  breasts.  Among  insensible 
parts  be  considers  the  dura  mater,  the  pia  mater, 
the  periosteum,  the  peritonsum,  the  pleura,  the 
pericardium,  the  omentum,  the  cellular  texture, 
the  cuticle,  the  rete  mucosum,  the  (aX,  the  ten- 
dons, the  capsules  and  ligaments  of  the  joints,  th« 
bones,  the  marrow,  the  teeth,  and  the  gums. 

From  this  account,  given  by  Haller,  of  the  va- 
lious  parts  which  are  united  to  form  an  animal 
•ystem,  it  results  that  the  irritable  and  sensible  por- 
tions are  comparatively  few  and  small;  that  the 
great  mass  of  the  body  consists  of  inirritable  and 
insensible  parts,  which  serve  to  combine,  envelope 
and  defend  the  former,  agd  thereby  to  constitute  a 
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moving  perfect  whole,  adapted  to  assume  the  ac-« 
tions  of  life,  and  to  sustain  the  impression  of  sur- 
jx>unding  objects. 

In  this  arduous  inquiry^  which  so  long  engaged 
the  mind  of  Haller,  and  which  led  to  so  many 
interesting  results,  he  was  not  condemned  to  the 
necessity  of  labouring  alone.  The  example  of  the 
preceptor  inspired  many  of  his  pupils  with  the 
same  spirit  of  exertion  and  enterprize.  Zink, 
Zimmerman,  Caldani,  and  several  others,  ani- 
mated by  a  liberal  emulation,  laboured  with  in- 
defatigable diligence  to  extend  and  improve  the 
discoveries  of  their  illustrious  master.  Thus,  by 
the  combined  exertions  of  the  teacher  and  his  stu- 
dents, was  the  philosophy  of  animal  life  more 
deeply  investigated  than  ever  before,  and  eventu- 
ally placed  on  a  basis  almost  entirely  new. 

The  effects  of  Haller's  doctrine  of  irritability 
in  improving  physiological  and  medical  principles 
must  be  obvious  to  the  most  superficial  observer^ 
It  will  not  be  thought  extravagant  to  say  that  he 
seems  to  have  laid  the  true  foundation  of  the  sci- 
ence of  medicine;  if  indeed  such  a  foundation  caii 
be  said  to  be  yet  laid.  From  Haller,  more  than 
from  any  single  writer,  Dr.  Brown,  and  other  mo- 
dern systematic  reformers,  who  have  done  most  to 
improve  medical  principles,  seem  to  have  borrowed 
the  torch  by  which  they  were  enabled  to  direct 
their  progress,  and  to  explore  the  obscurities  of 
their  route. 

But  notwithstanding  Haller's  felicity  in  ac- 
complishing so  much  to  aid  the  progress  of  physi- 
ology, he  did  not  live  to  witness  two  of  the  most 
signal  improvements  in  that  science  which  the 
eighteenth  century  can  boast.  He  died  in  the  yeaf 
1777,  just  about  the  time  when  a  new  and  unex- 
pected light  began  to  be  shed  upon  the  functions 
of  respiration  and  digestion. 
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The  office  of  the  Lungs,  which  is  now  of  all  the 
fenimal  functions  the  best  understood  and  the  most 
ftusceptible  of  scientific  illustration,  was  unknown 
to  Haller.  He  supposed  that  the  principal  ob- 
ject of  respiration  was  to  form  the  voice.  That 
such  a  man,  possessed  of  all  the  knowledge  of  pre- 
ceding and  cotemporarr  physiologists  on  this  sub- 
ject, should  have  acquiesced  in  this  conclusion,  is 
indeed  matter  of  surprize  ;  but  at  the  same  time  it 
serves  to  fix  the  source,  and  to  enhance  the  value  of 
this  great  discovery. 

To  modem  chemistry  the  {)raise  of  Unfolding  the 
mystery  of  respiration  n  certainly  due.  The  estab- 
lishment of  this  truth  alone  is  almost  sufficient  iO 
subvert  the  bid  arid  to  erect  a  new  system  of  physi'- 
ology.  And  if  no  other  benefit  than  this  had  arisen 
from  all  the  brilliant  discoveries  which  chemistry 
bffers  to  the  world,  it  would  h^ve  snfBced  to  rescue 
that  science  from  neglect,  Ihd  to  assign  it  an  ele-* 
vated  rank  among  the  objects  of  human  know- 
ledge. 

It  is  often  asserted  that  much  of  the  tnie  office 
of  the  lungs  was  known  to  the  physiologists  of  the 
seventeenth  century.  Even  from  much  mofe  an- 
fcient  writers  expressions  sometimes  escape  which 
show  a  tendeiKy  to  just  views  of  the  subject;  as  ftwr 
example,  when  air  received  in  respiration  is  sup- 
posed to  afford  the  pabulum  vilir,  spirihis  alintetv 
turn,  &c.  But  in  the  century  just  mentioned  a 
much  nearer  approximation  to  the  truth  was  un- 
doubtedly made.  Verheyen  observed  that  those 
animals  which  respire  most  have  the  warmest 
blood.'  Lower  demonstrated  that  the  blood  re- 
ceives a  new  and  a  brighter  colour  in  passing 
through  the  lungs."     Verheyen  and  Borelli  both 
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proved  that  the  air  lost  something  by  comiiTg  irt 
contact  with  that  organ.™  And  the  former  re- 
marked that  this  something  is  absorbed  by  the 
Jungs;  is  probably  that  which  maintains  combus-^ 
tion,  which  qualifies  the  air  to  support  animal  life, 
and  imparts  to  the  blood  the  vermilion  colour.' 
Towards  the  latter  part  of  the  same  century  Dr. 
Hook  and  Dr.  Mayow  published  opinions  con- 
cerning respiration,  which  approach  more  nearly  to 
the  doctrine  now  generally  received  than  could 
be  readily  believed  if  their  writings  themselves  did 
not  bear  witness.  The  former  seems  to  have  been 
obscurely  acquainted  with  oxygen  and  its  absorp- 
tion in  breathing.  The  latter,  according  to  the 
opinion  of  Dr.  Beddoes,^  *^  was  acquainted  with 
^*  the  composition  of  the  atmosphere,  and  per- 
*^  ceived  the  action  of  vital  air  in  almost  all  the 
**  wide  extent  of  its  influence.  He  carried  on  his 
*^  investigation  of  res^ration  from  the  diminution 
**  of  the  air  by  the  breathing  of  animals,  to  the 
^*  change  it  produces  in  the  blood  during  its  pas- 
^^  sage  through  the  lungs*  The  office  of  the  lungs, 
says  Dr.  Mayow,  is  to  separate  from  the  air,  and 
convey  to  the  blood  one  of  its  constituent  parts^" 
It  is  astonishing  that  such  suggestions  should 
have  been  so  little  known  and  so  little  attended  to 
by  succeeding  physiologists.  They  seem  to  have 
attracted  but  slight  regard  at  the  time  of  their  pub- 
lication, and  very  soon  afterwards  to  have  been 
completely  forgotten.  But,  after  all,  it  must  be 
admitted  that  the  superior  light  of  modern  discove- 
ries, reflected  on  organs  or  eager  discernment,  is 
alone  sufficient  to  enable  the  reader  of  those  anti* 
quated  writings  to  perceive,  in  the  few  truths  they 
contain,  blended  and  buried  under  so  much  obscu- 

*to   Tract,  De  utu  Resp'tratlonis* 
m  Jbid. 

rjr  See  Dr.  BiDD0C9*f^/itf{jf//i  •/  Jh.  Matow^s  Wwh 
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rity,  mistake  and  error,  the  true  principles  of  res- 
piration. ■ 
There  cannot  be  stronger  proof  of  the  fact  that 
these  obscure  hints  of  the  real  use  of  respiration 
were  unknown  or  forgotten  by  succeeding  physio- 
logists, than  may  be  found  in  the  works  of  Hallek 
and  Dr.  William  Hunter.  The  opinion  of  the 
fermer  of  those  great  physiologists,  concerning  the 
subserviency  of  respiration  chiefly  to  the  formation' 
of  the  voice,  has  been  already  mentioned.  The 
latter,  in  his  introductory  lecture,  published  in 
1 784,  expresses  himself  as  follows :  **  Respiration 
^*  we  cannot  explain  j  we  only  know  that  it  ist,  in 
facty  essential  and  necessary  to  life.  Notwith- 
standing this,  when  we  see  all  the  other  parts  of 
the  body,  and  their  functions  so  well  accounted 
*'  for,  we  cannot  doubt  but  that  respiration  will  be 
^  so  likewise.  And  if  ever  we  should  be  happy 
enough  to  find  out  clearly  the  object  of  this  ftmc* 
tion,  we  shall,  doubtless,  aS  clearly  see,  that  M/> 
organ  is  as  wisely  contrived  for  an  important 
office,  as  we  now  see  the  purpose  and  importance 
of  the  heart  and  vascular  system;  which,  till 
**  the  circulation  of  the  blood  was  discovered,  was 
**  wholly  concealed  from  us.'* 

It  will  scarcely  be  necessary  to  add  to  what  is  al* 
ready  stated  concerning  Hook  and  Mayow,  that 
Mr.  Boyle  and  Dr.  Hales  were  much  engaged  on 
the  same  subject,  and  that  the  latter  particularly 
was  greatly  useful  by  his  experiments  and  re- 
searches in  pneumatic  philosophy,  which  paved  the 
way  for  the  brilliant  improvements  of  his  successor^ 
in  that  inquiry. 

The  splendid  progress  of  pneumatic  chemistry 
which  ennoble3  the  last  twenty-six  years  of  the 
eighteenth  century,  has  been  detailed  in  another 
place.  The  discovery  of  oxygen y  and  the  analysis 
q{  Ujc  atmosphere,  are  prominent  points  in  th^t  pro* 
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gress ;  and  they  likewise  constitute  the  basis  of  thci 
principles  which  were  afterwards  so  successfully 
applied  to  explain  the  nature  and  objects  of  the 
function  of  respiration. 

.  It  is  universally  known,  that  the  merit  of  takings 
the  lead  in  the  application  of  the  principles  of 
pneumatic  chemistry  to  explain  the  function  of  the 
lungs,  is  due  to  Dr.  Priestley.*  In  the  year  1774^ 
he  discQvered  the  existence,  and  many  of  the  pro-r 
perties,  of  oxygen,  Mr.  Scheele  made  the  same 
discovery  nearly  at  the  same  time.  Not  long  afn 
terwards  these  two  philosophers  demonstrated  that 
the  quantity  of  oxygenous  gas  is  diminished  in 
respiration.  In  1776  Lavoisier  proved  that  atr 
mospheric  air  is  compounded  of  oxygen  and  azote, 
brought  by  means  of  caloric  to  the  state  of  elastic 
fluids.  In  the  following  year  that  eminent  pihiloso^ 
pher  discovered  that  a  quantity  of  carbonic  acid 
gas  is  found  in  air  after  it  has  been  respired  for 
some  time,  which  dici  not  previously  exist  in  it, 
Some  time  afterwards  he  found,  by  a  variety  of  ex- 
periments,' that  nq  animal  can  live  in  air  totally 
deprived  of  oxygen.  This  f^ct  was  soon  confirmed 
and  extended  by  the  experiments  of  many  other 
philosophers,  who  proved  that  even  fishes,  which 
do  not  perceptibly  respire,  and  frogs,  which  can 
suspend  their  respiration  at  pleasure,  speedily  die 
if  the  water  in  which  they  are  placed  become^ 
destitute  of  oxygenous  gas." 

By  a  furthfer  prosecution  of  observations  and  ex- 
periments on  this  subject,  it  was  not  long  after- 
wards satisfactorilv  established,  that  certain  re-r 
markable  changes  are  produced  by  respiration  not 
only  upon  the  air  respired,  but  likewise  upon  the 

s  For  a  considerable  portion  of  the  facts  detailed  in  several  of  the  fol<» 
lowing  para^aphs,  on  the  subject  of  respirattM,  the  author  is  indebted  to  a 
very  xcspectable  work,  entitled,  A  SytUm  of  Cbtmutry^  by  Tho^A^ 
'i'HOMsoN,  M.  D.     4  vols.  8vo.  1802. 

/I  Cai^aDoej,  Ann,«^Cbim%  yiiy-  X7|« 
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blood  exposed  to  this  air.  The  most  noted  changes 
observed  to  take  place  in  the  air  itself  subjected  to 
i:espiration  are  tne  following:  a  part  of  the  air 
respired  entirely  disappears;  the  rest  becomes 
impregnated  with  carbonic  acid,  and  is  loaded 
with  water  in  the  state  of  vapour.  For  the  know^ 
ledge  of  these  changes  effected  in  the  air  respired, 
and  for  the  numerous  and  laborious  experiments 
from  which  these  conclusions  were  inferred,  the 
i^irorld  is  chiefly  Tndebtcd  to  Priestley,  Cigna, 
JLiAvoisiER,  Menzies,  Seguin,  and  Davy. 

Changes  no  less  remarkable  are  found  to  ba 
produced  in  the  blood  exposed  to  the  air  in  the 
Jungs.  The  principal  of  these  are  as  follow:  the 
blood  absorbs  air;  it  acquires  a  florid  red  colour, 
and  the  chyle  mixed  with  it  undergoes  such  alte«^ 
ration  as  to  lose  its  colour  and  disappear;  it  emits 
carbonic  acid,  and  perhaps  carbon  itself;  and  it 
emits  water,  and  perhaps  hydrogen.  The  writers 
who  have  principally  signalized  themselves  in 
tracing  and  making  known  these  changes  in  the 
blood,  are  Priestley,  Cigna,  Fourcroy,  Has-* 
SENFRATz,  Beddoes,  AVatt,  and,  very  lately, 
Mr.  Davy. 

The  theories  of  this  function,  as  deduced  from 
facts  successively  discovered,  have  varied  accord- 
ing to  the  number  of  such  facts,  and  the  impres- 
sions which  they  made  on  different  minds.  Dr. 
Priestley,  the  first  of  the  modern  chemical  phi- 
losophers, as  was  before  remarked,  who  attempted 
to  investigate  the  use  of  respiration,  seems  to  have 
considered  it,  from  some  of  his  earliest  experiments, 
chiefly  as  an  excretory  process.  He  believed  that 
the  blood,  in  passing  through  the  lungs,  gives  out 
phlogiston  to  the  air,  which,  when  expired,  he 
supposed  to  be  loaded  with  that  substance,  and, 
consequently,  that  the  main  {purpose  of  respira- 
ILion  is  to  dii>charge  phlogiston  from  the  blood. 
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Soon  after  these  conclusions  had  been  formed  by 
Dr,  Priestley,  M.  Lavoisier  directed  his  efforts 
to  ascertain,  with  as  much  precision  as  possible, 
the  changes  which  the  air  undergoes  in  the  pro-* 
cess  of  respiration.  In  order  to  explain  this  func- 
tion he  framed  a  theory,  which  assumed,  as  its 
basis,  that  all  the  changes  produced  on  the  air  in* 
spired  are  produced  in  the  lungs;  and,  of  conse- 
quence, that  all  the  new  compounds  and  substances 
detected  in  the  air  expired,  are  formed  in  the 
lungs.  It  was  a  principle  of  this  theory,  that  the 
blood  absorbs  no  air  in  the  lungs ;  but  that  it  dis* 
tharges  hydrogen  and  carbon,  which,  combining 
with  the  oxygen  of  the  air  inspired,  form  water 
and  carbonic  acid.  This  theory  was  adopted  by 
La  Place,  Crawforb,  Gren,  and  Girtanner, 
with  some  small  modifications,  which  it  is  unneces- 
sary here  to  particularize.  Upon  close  inspection, 
it  appears  that  this  theory  of  Lavoisier  does  not 
materially  differ  from  the  original  hypothesis  of  Dr. 
Priestley,  viz.  that  the  object  of  respiration  is  to 
fr^^e  the  blood  of  phlogiston.  The  difference  con-r 
sists  chiefly  in  terms  and  in  detail.  For  if  carbon 
and  hydrogen  be  substituted  for  phlogiston,  which 
is  often  necessary  in  reconciling  the  statement  of 
facts  delivered  by  the  phlogistians  and  antiphlogis^ 
iiansy  the  two  theories  will  be  found  entirely  to 
agree.  M.  Lavoisier  did  little  to  establish  his 
theory  by  proof.  He  only  attempted  to  prove  that 
the  amount  of  oxygen  absorbed  in  respiration  ex* 
actly  corresponds  with  the  quantity  of  it  contained 
in  the  carbonic  acid  and  the  water  emitted.  But 
as  this  coincidence  of  quantities  cannot  be  proved, 
his  theory  is  unsupported,  so  far  as  the  establish- 
ment of  it  depends  upon  such  coincidence. 

Afterwards,  when  a  greater  number  of  facts  and 
Ulustrations  of  this  subject  had  been  collected,  a 
different  theory  was  offered  by  La  GRA^'G^.     Apt 


ttJrdhig  to  him,  the  oiygen  which  disappears  in 
respiration  combines  with  the  blood  in  its  passage 
through  the  lungs,  and  at  the  moment  of  this  com- 
bination there  IS  set  loose  from  the  blood  a  quan- 
tity of  carbonic  acid  gas  and  water,  in  the  form  of 
vapour,  which  are  thrown  out  with  the  air  ex- 
pired. This  theory  was  adopted  and  illustrated 
by  M.  IIassenfratz,  who  succeeded  in  proving 
its  superiority  to  that  of  Lavoisier  and  his  associ- 
ates. Tlie  establishment  of  this  theory  depended 
upon  proving  that  the  oxygenous  portion  of  the 
atmosphere  alone  is  absorbed  from  the  inspired  air. 
This  was  indeed  the  generally  received  opinion  of 
chemical  philosophers  for  some  time;  but  as  it  has 
lately  been  brought  into  question,  and  the  contrary 
asserted,  it  is  proper  to  notice  the  variation  of 
theory  which  has  thence  been  attempted  to  be 
made. 

Mr.  Davy  has  endeavoured  to  prove  that  azote, 
as  welJ  as  oxygen,  Is  partly  absorbed  by  the  lungs 
in  respiration.  As  the  azote  which  disappears  in 
breathing  is  hot  to  be  found  in  the  products  of 
respiration,  it  has  been  thence  concluded  that  it 
is  absorbed  by  the  blood.  The  experiments  of 
Mr.  Davy  led  him  to  believe  that  atmospheric  air 
is  absorbed  by  the  blood  in  an  undecomposed  and 
unaltered  state;  that  it  is  afterwards  decomposed 
in  that  fluid  by  the  affinity  of  the  red  particles  for 
its  oxygen ;  that  the  greater  part  of  the  azote  is 
liberated  without  undergoing  any  change,  and 
again  given  out  and  mixed  with  the  air  in  expira- 
tion; but  that  a  minute  portion  of  it  remains  con- 
densed in  the  serum  and  coagulable  lymph,  and 
passes  with  them  to  the  left  ventricle  of  the  heart. 
A  minute  examination,  and  decision  as  to  the  cor- 
rectness of  these  facts,  will  not  be  attempted  in  this 
place.  But  admittirfg  the  facts  to  be  justly  stated, 
Che  following  changes  will  appear  to  be  produced 
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by  respiration.  The  blood  in  passing  throUgli  tfirf 
lungs  absorbs  a  portion  of  air,  and  carries  it  along 
with  it  through  the  blood  vessels.  In  the  course 
of  the  Circulation  this  air  is  gradually  decomposed 
by  the  blood,  the  oxygen  and  part  of  the  azofe 
entering  into  new  combinations,  while  at  the  sami 
time  a  portion  of  azote,  of  carbonic  acid  and  water, 
is  evolved.  On  returning  to  the  lungs,  the  bk)6d 
receives  a  fresh  quantity  of  air,  dnd,  at  the  s^die 
time,  discharges  the  azotic  gas,  carbonic  acid  gas,- 
and  watery  vapour  which  had  been  formed  dunn^ 
the  circulation.  This  theory  of  respiration  by  Mr. 
DaV  Y  is  believed  to  be  the  latest  of  those  deservin* 
especi&l  notice  Which  belong  to  the  eighteentl 
Century.* 

Besides  the  general  theories  of  respiration  which 
have  been  just  stated,  it  will  be  proper  to  mention 
a  few  of  the  leading  discoveries  on  this  subject^ 
and  the  authors  to  whom  they  respectively  belong* 

It  Was  not  till  Dr.  Priestley  had  discoverea 
that  venous  blood  acquires  a  scarlet  colour  when 
brought  into  contact  with  oxygen  gas,  and  arte-^ 
rial  blood  a  purplish  red  colour  when  put  in  con- 
tact with  hydrogen  gas ;  or,  in  other  words,  that 
Oxygen  gas  instantly  gives  venous  blood  the  colour 
of  arterial,  and  that  hydrogen,  on  the  contrary^ 
gives  arterial  blood  the  colour  of  venous; — it  wa$ 
Hot  till  the  accomplishment  of  this  discovery  that 
philosophers  began  to  attempt  any  explanation  of 
the  phenomena  of  respiration. 

To  Dr.  Priestley  likewise  belongs  the  merit  of 
that  instructive  experiment  of  enclosmg  blood  in  a 
bladder,  and  exhibiting  the  passage  of  oxygen 
through  its  moistened  coats,  by  the  florid  colouf 
thence  imparted  to  the  blood,  in  order  to  demon-' 
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Mrate  the  mode  in  which  oxygen  finds  its  wa/ 
IkMUgb  the  coats  of  the  blood-vessels-in  the  hmgs. 

Dr.  Goodwin  was  the  author  of  the  celebrated 
^apeiiment,  in  which  the  action  of  the  Itogs  is  ex- 
luwlesd  by  opening  the  chest  of  a  living  dog,  and 
mjspoem^  to  view  the  motion  of  rhe  lungs  and  heart. 
.^  thise-xpcrinicnt,  the  blood  driven  from  the  right 
"ventricle  of  the  heart  into  the  pulmonary  artery, 
SipptaMi  of  a  dark  venous  complexion;  htit  on  its 
xetamSitom  the  lungs,  by  the  pulmonarvveins,  it  is 
<:hai^;cd  to  a  briffht  vermilion  coloffr.  He  atsode- 
Kionstrated  that  the  bright  Botid  appearance  of  the 
"blood,  derived  ftoirt  oxygen  rcceWed  in  the  lungs, 
is  absohitety  necefisary  to  eiiabte'  it  to  stimulate 
"the  feft  veotride  of  the  heart,  in  ordef  to  produce 
-the  contraction  wbkh  pcopcls  the  blood  into  ttie 
aorta.  For  whenever  an  intermissfOR  in  the  mo- 
^onof  the  tsngs  denied  tlie  access  of  air,  (he  blood 
in  the  pulmamry  veins  returning  to  the  heart  waa 
o£  a  dark  piuple  colour,  and  was  no  longer  suflt- 
cient  to  excite  the  doe  contraction  of  that  organ. 

That  re^iration  is  the  source  of  the  temperature 
of  aninials,  or  of  frbat  i»  commonly  catted  anhnat 
heat,  is  one  of  the  resnJt£  of  the  light  recently 
thrown  on  that  fonction.  Physiologists  long  ago 
observed  that  animals  whkh  do  not  breathe  have 
a  lemperatare  little  hieher  than  the  medium  inc 
which  they  live.  Ttva  is  the  case  with  fishes  and 
.many  insects.  Man,  quadrupeds  and  birds,  on 
the  contrary,  have  a  temperature  consideraMy 
higher  than  the  ordinary  states  of  the  atmosc^te. 
It  may  be  proved  that  the  heat  of  all  animals  is  pro- 
portional to  the  quantity  of  air  they  breathe  m  a 
given  time.  These  circumstances  are  sufficient  to 
estabfish  the  fact  that  the  heat  of  animah  depends 
upon  respiration.  On  this  sul^ct  the  philosophi- 
cal workl  are  under  strong  obligations  to  Dr. 
Black,  whose  doctrine  of  lataU  neat  offered  the 
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first  hints  towards  an  explanation  of  the  cause  df 
temperature  in  breathing  animals.  It  was  ob- 
served, in  a  preceding  chapter,  that  the  discoveries 
of  this  eminent  chemist  place  him  in  a  high  rank, 
and  constitute  much  of  the  foundation  of  that  che- 
mical philosophy  which  is  the  boast  of  modern 
times,  and  the  source  of  numberless  improvements 
in  the  arts  and  sciences.  He  early  perceived  the 
light  which  his  doctrine  of  latent  heat  was  calculat- 
ed to  shed  on  the  temperature  of  animals,  and  with 
great  sagacity  availea  himself  of  the  advantage*. 

Dr.  Black  formed  the  following  theory  of  ani- 
mal heat.  He  supposed  part  of  the  latent  heat  of 
the  air  received  into  the  lungs  to  become  sensible ;. 
that  the  temperature  of  that  organ  and  of  the  blood 
passing  through  it  is  consequently  raised  ^  and 
that  the  blood,  thus  heated,  communicates  its. 
temperature  to  the  whole  body.  This  opinion  wass 
plausible,  but  by  no  means  free  from  objections;, 
for  admitting  the  truth  of  it,  the  heat  of  the  body 
ought  to  be  highest  in  the  lungs,  and  thence  gra- 
dually to  abate  in  proceeding  to  the  extremities; 
which  is  not  the  fact.  The  author's  attempts  ta 
support  this  theory  were  so  feeble  as  to  induce  the 
belief  that  he  himself  considered  it  as  untenable. 

Lavoisier  first  announced,  in  1777,  that  animal^ 
heat  was  owing  to  the  caloric  disengaged  from 
oxygen  gas,  during  its  decomposition  and  conden- 
sation in  the  lungs.  Dr.  Crawford,,  in  1779, 
adopted  this  opinion,  and  supported  it  by  experi- 
ments. They  both  believed  that  all  the  changes 
produced  by  respiration  are  performed  in  the  lungs; 
and  their  theory  differs  but  little  in  reality  from 
that  of  Dr.  Black.  TTiey  supposed  the  oxygen 
gas  of  the  atmosphere  to  combine  in  the  lunga 
with  the  hydrogen  and  carbon  emitted  by  the 
blood ;  that,  during  this  combination,,  the  oxygenj 
gas  sets  free  a  great  quantity  of  caloric;  and  that 
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this  caloric  is  not  only  sufficient  to  maintain  the 
temperature  of  the  body,  but  also  to  carry  off  the 
new  formed  water  in  the  state  of  vapour,  as 
well  as  the  carbonic  acid,  and  to  raise  con- 
siderably the  temperature  of  the  air  expired. 
According  to  the  opinion,  therefore,  of  these 
philosophers,  the  whole  of  the  caloric  which  sup- 
ports the  heat  of  the  body  is  extricated  in  the 
lungs.  But  on  this  hjrpothesis  the  question  will 
arise,  how  it  happens  that  the  heat  of  each  indi- 
vidual is  maintained  nearly  the  same  in  every  part 
of  his  body?  To  explain  this.  Dr.  Crawford  en- 
tleavoured  to  prove,  by  well  devised  experiments, 
that  the  capacities  for  containing  caloric  in  arterial 
and  venous  blood,  are  neariy  as  11.5  to  10;  that 
is  to  say,  if  it  require  a  quantity  of  caloric,  repre- 
sented by  1 1.5,  to  heat  a  pound  of  arterial  blood 
from  zero  to  30°.  it  will  only  reauire  a  quantity 
as  10,  to  heat  a  pound  of  venous  blood  from  zero 
to  30^ . 

On  these  experiments  the  following  conclusions 
were  formed.  Oxygen  gas  is  decomposed  in  the 
lungs,  in  consequence  or  the  affinity  of  the  carbon 
and  hydrogen  of  the  blood  for  oxygen  being 
greater  than  that  of  oxygen  for  caloric,  or  of  the 
carbon  and  hydrogen  for  the  blood.  In  proportion 
as  the  oxygen  unites  with  the  hydrogen  and  car- 
bon, water  and  carbonic  acid  are  formed;  the 
caloric  combines  with  the  venous  blood,  which,  in 
losing  its  carbon  and  hydrogen,  becomes  arterial, 
and  has  its  capacity  for  containing  caloric  immedi- 
ately augmented.  The  blood,  now  become  arte- 
rial, in  its  circulation  through  the  body,  gradually 
absorbs  carbon  and  hydrogen,  repasses  to  the  ve- 
nous state,  and  sets  free  a  portion  of  caloric  in  pro- 
portion as  its  capacity  for  containing  it  is  di- 
minished. According  to  this  doctrine,  therefore, 
the  almost  uniform  temperature  in  all  parts  of  the 


S5€  Medicine. 

body  is  awing  to  the  gfiaidual  and  successive  clsAQget 
of  arterial  blood  to  venous  ^roughout  the  body:, 
and  of  venous  to  arteFial  la  the  lungs.  It  is  also 
a|;reeable  to  this  doctrine  to  suppose  that  the 
tttgber  temperature  of  some  tparts  ot  the  body  may 
be  caused  by  arterial  blood  absorbing  more  canboa 
and  hydrogen,  Kfiy  in  otiher  wosds,  becoming  jmore 
rapidly  venous. 

However  ingenious  this  .explanation  deserves  to 
be  cegarded,  it  bas  not  been  tleemed  satisfactoiy. 
The  difference  in  specific  caloric,  admittii^  {toe 
calculation  to  be  laccurate,  is  justly  thought  toe 
small  to^  account  for  the  great  quantily  of  lieat 
which  niust  be  evolved.  And  it  the  opinion  of 
some  be  true,  that  the.carbonic  acid  gas  and  /water 
emitted  in  expiration  are  not  formed  in  the  Jun 
but  during  the  circulation,  this  .doctrine  must 
^together  untenable. 

This  defect  in  Dr.  Crawford's  hypothefflsmi^^ 
perhaps  be  remedied,  if  Mr.  Davy's  supposition 
of  air  entering  the  blood  and  combining  witbttin 
the  state  of  gas,  should  be  admitted.  In  thatt^ase 
it  is  .evident  that  the  air  at  first  would  only  set  feee 
part  of  its  caloric,  and  that  the  remainder  must 
gradually  escape  in  the  successive  stages  of  the  ci^ 
culation.  In  another  mode,  likewise,  that  defect 
has  been  attempted  to  be  remedied.  It  has  been 
alleged,  that  the  evolution  of  caloric  attends  almost 
all  chemical  combinations;  that  all  animal  fluids 
which  pass  through  capillary  vessels  and  glands,  for 
the  purposes  of  secretion,  are  subjected  to  such  new 
chemical  combinations,  as  must  incessantly  give 
out  heat;  and  that  this  glandular  action  thus  ac- 
counts for  the  more  general  and  copious  source  of 
animal  temperature. 

From  the  view  of  respiration  now  given,  it  re* 
suits  that  the  final  causes  of  that  function  are  these : 
1.  To  complete  the  assimilation  of  the  blood: 


9.  To  pro^iK^  .sMSid  wppoit  fsuMim^  h(^sit;  3.  T» 
iQipart  a  iSj/duiity  to  ^e  <:irculat4|ig  ^uid  iwj^ich^Or 

A^er  this  a^isQiinjt  ^f  ce^pj^a^R,  i^i^h^  ^^WMi 
Its  ^eat  iwc^otikwc^  id  <iilriie  ^^ii»£^  apofi^ony,  Jhf^ 
bow  ^fat^  pf  WWe  at  j|ai^\ttoi  W9»^t  Bat  HV 

of  Digestimj^  tlpAs  -Aiinotian  w  its  ^  <mt<^  «9r 
deludes  ^U^hetebange^  ^p^inolii  .^itoeiit  iw^rgQ^  ^ 
th^  formaliQia  of  chyle,  imrbeitjtier  ciuoh  ^ai;)g^  i9<^ 

tines.  Bjut  as  lit  is  t^e  Icaowiefige  of  ^  -otflSk^e  .of 
Ibe  stomach  wlfnc^  JM^s  see^iv^d  ^t^  uo^t  iip{>Qp)t- 
4mt  wjt{>^ov€U(P€0t  -wkhiB  ^  period  ^Msj^oed  lor 
this  retisoapeiE:^;^  and  a>s  the  lOjtber  r^arts  lOfTthe  pso^ 
cess,  such  as  mas^atioiiv,  degihititjoiii^  ;^e  adnpix- 
Mire  x>f  fsaliva,  f^c,  Wjene  tederarbly  weH  ¥iRders,kHa4 
)>6fore,  it  is  <;^bviou^y  expedki;iit  tp.dirQct.the  .chief 
j»tt«^tiaa  tp  ^hefpriTier  l^aiK^  of  4;he  subject. 

Gax3n  siipposed  heat  to  be  the  fHrinqipaJ  <:aiise 
<of  dige£)tian^  a.nd^is  opknon  so  geoeralLy  prevailed 
^  a  long  tirae  that  the  term  cenctien  was  used  bf 
the  greater  part  pf  physiologists  instead  of  digesr 
iiM.  But^  though  'the  effect  of  heat  in  assisting 
and  expediting  digestion  is  universally  admitte^I 
XK>  per>son  ^iU  jaow  contend  that  it  is  the  sole 
cause. 

During  ihe  eighteenth  centviry,  the  theorists  of 
digestion  have  ascribed  it  either,  singly,  io  fety 
.mentation^  mechanical  vction,  or  rthe  operation  of  a 
soheut  in  the  stomach;  or  to  the  combined  eliects 
of  iwo  or  «rll  of  these  agents. 

Dr.  BoERHAAV£,  dissatisfied  with  the  opiaiQus 
of  all  who  had  gone  before  him  on  this  subject, 
«nd  leaning  strongly  to  mechanical  theor/,  ad- 
mitted fermentatiou  as  one  cause  of  digestion,  hut 
principally  ascribed  it  to  irituraliafi,  pressure,  and 
powemil  quQssation,    The  analogy  of  dige$tionj 
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as  performed  in  certain  birds,  seems  to  have  led 
him  into  this  doctrine.  He  had  observed  the  os- 
trich to  swallow  pieces  of  iron  and  glass,  evidently 
for  the  purpose  of  trituration,  because  the  sound 
oi grinding  was  perceptible  to  those  who  listened. 
In  the  granivorous  birds  he  had  noticed,  in  addi- 
tion to  the  crop  furnished  with  salivary  glands 
to  macerate  and  soften  their  food,  a  gizzard,  or 
second  stomach,  provided  with  strong  muscles  to 
triturate  the  grain,  and  the  eagerness  with  which 
they  swallow  gravel  to  assist  the  operation.  Con- 
sidering the  predominance  of  mathematical  doc- 
trines at  that  period,  it  is  not  wonderful  that  this 
great  mechanic  in  medical  science  was  desirous  to 
explain  digestion  on  mechanical  principles. 

Early  in  the  eighteenth  century  Mr.  Cheseldek 
appears  to  have  imbibed  some  correct  notions  on 
this  subject.  He  remarked,  that  in  serpents,  some 
birds,  and  several  kinds  of  fishes,  digestion  seemed 
to  be  performed  by  some  unknoum  menstruum;  as 
he  frequently  found  in  their  stomachs  animals  so 
totally  digested,  before  their  form  was  destroyed^ 
that  their  very  bones  were  rendered  soft. 

About  the  same  time  M.  Reaumur  instituted 
a  set  of  experiments  concerning  this  function; 
and,  by  a  number  of  clear  and  decisive  facts,  ex- 
hibited in  his  excellent  memoirs  on  this  subject, 
proved  the  existence  and  agency  of  a  solvent  in 
the  stomach. 

About  the  year  1777,  the  Abbe  Spallanzani, 
Professor  of  Natural  History  in  the  University  of 
Pavia,  began,  by  his  numerous  experiments  and 
diversified  inquiries,  to  throw  new  light  upon  the 
function  of  digestion.  Having  directed  his  inqui- 
ries'to  a  great  number  of  animals,  man,  quad- 
rupeds, birds,  fishes  and  amphibia,  he  was  led  to 
divide  an  extensive  variety  of  stomachs,  differing 
from  one  another  in  many  important  points  of 
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^fracture  and  functions,  into  three  classes,  the 
muscular,  intermediate  and  membranous.' 

Among  such  as  have  muscular  stomachs,  he  par-^ 
ticularly  examined  common  fowls,  turkeys,  ducks, 
geese,  pigeons,  &c»  In  these  that  organ  is  pro-' 
vided  with  very  large  and  powerful  muscles,  capa- 
ble of  grinding  down  to  powder  the  grains  and 
other  aliment  which  they  receive.  He  proved  by 
his  experiments,  that  such  muscular  stomachs  can 
pulvenze  pieces  of  glass,  and  abrade  and  smooth  the 
rugged  edges  of  the  hardest  substances,  even  of 
granite,  without  any  injury  to  the  animal.  He 
resorted  to  experiments  to  illustrate  the  force  of  tri-. 
turation  in  these  stomachs,  which  a  person  of  less 
ardour  in  this  kind  of  investigation,  and  more  ten- 
derness for  the  animal  creation,  would  certamly 
have  spared.  He  caused  a  leaden  ball,  beset  witn 
needles  iixed  in  it,  with  the  points  outwards,  ta 
be  forced  down  the  throat  of  a  turkey.  He  con- 
trived to  make  another  swallow  a  ball  of  a  still 
more  formidable  construction;  for  it  was  armed 
with  small  lancets,  sharp  at  the  points  and  edgeSy 
instead  of  needles:  both  balls  were  covered  with 

Eaper,  to  prevent  the  throat  of  the  animal  from 
emg  hurt  as  they  descended,  but  fixed  so  loosely 
as  to  fall  off  in  tne  stomach.  The  consequences 
proved  the  force  and  ruggedness  of  these  muscular 
stomachs;  the  needles  and  lancets  were  broken  to 
pieces  and  voided  without  wounding  or  injuring 
the  animal. 

But  notwithstanding  such  proofs  of  the  strength 
and  activity  of  this  kind  or  stomach,  he  ascei[- 
tained  that  the  solvent  powers  of  a  gastric  liquor 
are  combined  even  in  these  animals  with  the  ope- 
ration of  gastric  muscles,  to  effect  the  process  of 
digestion,  and  that  they  mutually  assist  each  other. 


€  DuitrUitimu  rtliUm  h  tkt  ^^urai  Huhry  rf  AmmaU  gad  FigdskUs 
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SPiiiL£AKZANT'^  neiit  experimeiUls  were  ismxA^ 
to  animals  possessing  vrk»t  he  caMed  intermeSaU 
»tKnBaGh&;  soch  as  are  endowed  wkfh  mosGles  less 
tkick  and  strong  than>  the  forttieF^  but  moie  so 
Ikan  the  Tnembraanous  stonrak^hs.  Antoiig  these  he 
examined  and  made  experiimetvts  upon  the  r^tatf 
the  cFOt7y  the  heron,,  and  many  other  bhrds,  Whkb 
have  %\ns  intermediate  structure  of  the  orgeat  ito 
^pestron.  It  wa6  fomid  in  these  birds,  as  m^ 
be  expeetedy  that  digestion  is  perfermied  l^  a  wnom 
equal  combinatioiy  thaiK  im  the  former  case)»^  at 
tbi^  forces  of  muscular  action  and  a  gafstric  mea^ 
stnatmi  secreted  for  the  piirpose. 

These  interesting  experiments  on  digesHioK  were 
finidicd  with  those  animals  which  hafve  tbm  meitw 
irranens  stomachs.  This  ckss  covAprebeiids  aM 
immense  number  of  species,  as  man,  quadrupeda,^ 
£shes,  reptiles,^  &:c.  No  triturating  porwer  is  po^ 
sessed  hj  the  stonraehs  of  this  desctiptioli;  for  thekr 
muscular  fibres  seem  to  exert  Kttle  other  effect 
than  that  of  propelling  their  contents  through  the 
pylorus.  In  proof  of  this  is  alleged  the  Wett 
known  fact  that  cherries  and  grapes  are  often  re- 
ceived and  voided  entire  from  the  boman  alimen^ 
tary  canal.  The  solvent  power  of  the  gastric 
liquor,  in  these  animals,  was  found  almost  solely  to 
effect  the  dissolution  of  food,  after  the  preparatorjr 
treatment  of  mastication,  and  the  admixture  cw 
saliva.  To  prove  the  efficacy  of  this  powerful  agent 
in  the  process  of  digestion,  Spallanzani  enclosed 
different  kinds,  of  animal  and  vegetable  food  in 
linen  bags,  and  in  wooden  tubes,  perforated  in  sucb 
manner  as  to  admit  the  entraficeof  the  gastric  juice  j 
these  he  swallowed  himself,  and,  after  a  short  in- 
terval, the  contents  of  them  were  found  to  be  dii* 
solved  and  discharged.  He  satisfied  himself  that  nd 
trituration  could  take  place  by  employing  tubes 
so  thin  and  weak  that  the  slightest  pressure  would 
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htve  crushed  them  to  pieces  ^  jet  not  dM  Wsise^^ 
broken,-  iic»r  coukl  he  evef f^<^ive  the  smetNesf  de<^ 
presfiion  of  finstite.  Of  tbd  active  solvef^t  pbi!^«¥si 
^  &f&  gaisttk!  fluid  he  ^^ts  mariy  retiknrkaBfo' 
plddfsf.  Ink  n  dog  it  fiott  o^lf  dissolved  boneB^  bdt 
tMif  found  to*  cofrode  fht  ^M^tV  of  two  dentet  im 
m^^res  f  arkM^  from  the  jaW  ol  a  shecj^.  AikT,  frditt- 
some  expcrimeMs  Oft  hims^lf^  he  observed  it  to  6^ 
sofiicieii^  p^werfol  to  digest  ndt  diily  muscufatf' 
films  Ittia  meitf bfaneS)  but  tendon,  cartikige^  and 
e^tfi  bone  itself,  when  not  of  the  hardest  fci^d. 

The  coi^clu&ions'  ^sing  from  these  experiment* 
of  the  Professor  of  Pavia  were,  about  the  same  tirhe^ 
di^nfirmed  and  ithistirated  by  olbers  equally  inge- 
nious and  interesting,  undertaken  by  Dr.  EnwARii' 
Stevbwsi''  He  prevailed  o»  a  person  to  swaBS#' 
llftle  hoMow  spheres  of  silver,  filled  with  food  of 
differefiie  kinds;  the  sides  of  the  spheres  being  per-^ 
ferated  iH'  various  places^  the  gastric  juice  hiadf 
Access  tOf  tfnd,  of  course,  could  act  upon  their  con- 
tents; and  when  voided,  the  food  within  them 
iMas  found  to  be  dissolved,  either  partially  or  en- 
tirely, according  to  the  nature  of  it,  and  the  time* 
allowed  for  its  remaining  in  the  stomach.     * 

The  celebrated  Mr.  John  Hunter  is  to  be 
dways  enumerated  among  those  who  have  im- 

E roved  our  knowledge  on  the  subject  of  digestion • 
n  addition  to  many  other  improvements^  he  en- 
deavoured td*  solve  the  question,  how  the  stomach' 
iteelf  can  remain  unhurt,  while  it  encloses  so  pene- 
trating and  active  a  solvent  as  the  gastric  juict, 
seeing  that  it  consists  of  materials  similar  to  a  large 
proportion  of  our  food.^  He  ascribes  to  the  living 
principle  in  animals  the  power  which  the  stomach 
possesses  to  resist  that  action  of  its  gastric  fluid 
which  penetrates  and  dissolves  the  aliment.     In 

tf  See  bif  /Mar/Mr«/  MitrMim,  pttbliihid  at  Sdialnirgh«  in  th«  Tcac 
«777- 
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confirmation  of  this  he  observes,  that  intestinal 
worms  can  remain  a  considerable  time  unhurt  in 
the  s.tomach,  while  they  retain  the  principle  of  life; 
bat  as  soon  as  they  lose  this,  they  are  dissolved  and 
digested,  like  other  substances.  In  like  manner 
he  asserts,  that  while  the  stomach  itself  retains  this 
living  principle,  the  gastric  fluid  cannot  exert  ita 
solvent  powers  on  it;'  but  when  the  person  dies, 
particularly  in  cases  of  violent  and  sudden  death, 
that  fluid  immediately  begins  to  corrode  it,  and 
sometimes  is  found  to  have  made  its  way  entirely 
through  the  coats  of  the  stomach  into  the  cavity 
of  the  abdomen/ 

• 

It  seems,  therefore,  to  result  from  all  the  most 
successful  inquiries  concerning  digestion,  made 
during  the  eighteenth  century,  that  this  function 
is  variously  performed  by  mechanical  actiariy  or 
chemical  solutiony  in  different  animals,  according  to 
the  structure  of  the  stomach,  and  the  nature  of  the 
gastric  secretion;  and  that  in  man,  and  many 
other  tribes  of  animals  which  possess  similar  orga- 
nization of  this  viscus,  it  is  effected  by  the  solvent 
operation  of  the  gastric  fluid  independently  of  tri- 
turation. 

Besides  the  points  in  physiology  already  noticed, 
many  others  might  be  mentioned  which  have  un- 
doubtedly received  much  elucidation  and  improve- 
ment in  the  course  of  the  late  century.  The  senses 
of  Vision  and  Hearings  which  had  previously  de- 
rived a  great  deal  of  light  from  the  endeavours  used 
to  investigate  them,  have  been  examined  with  still 
more  minuteness  and  success  within  the  last  hun- 
dred years,  and  many  new  facts  and  principles  con- 
cerning them  have  been  satisfactorily  ascertained. 
But  the  doctrines  of -Secre/iow  and  A^M/rzViow,  though 
so  fundamental  in  a  thorough  acquaintance  with 

•  PkU.  TtrMu*  ToL  Izil.  p.  447^ 
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the  animal  economy,  notwithstanding  all  die  dili* 
gence  and  ingenuity  bestowed  on  them  by  a  mdU 
titude  of  physiologists,  have  not  been  cultivated 
with  equal  success,  and  indeed  can  scarcely  be 
said  to  be  better  understood  at  this  time  than  they 
were  at  the  close  of  the  seventeenth  century. 

The  celebrated  doctrine  of  the  Vitality  qf  the 
bloody  which  was  first  distinctly  taught  in  modem 
times  by  Harvey,  found  a  new  and  able  advo- 
cate in  Mr.  John  Hunter,  who  maintained,  in 
his  lectures,  that  the  fluids  as  well  as  the  solids 
vrere  possessed  of  the  principle  of  life.  The  fiti 
ments  by  which  he  endeavoured  to  support  tl 
doctrine  are  not  only  ingenious  and  forcible  ifi 
themselves;  but  they  derive  additional  strength 
from  the  theory  of  respiration,  and  the  principles 
of  pneumatic  chemistry,  which  are  now  generally 
received. 

Within  the  period  assigned  to  this  retrospect, 
the  functions  and  laws  of  the  Nervous  System  have 
been  investigated  with  the  greatest  zeal.  Willis, 
in  the  seventeenth  century,  had  laid  the  foundation 
of  this  improvement,  by  his  accurate  description 
of  the  brain  and  nerves.  Vieussens,  in  his  Neu-- 
rographidy  pursued  the  subject  with  much  discern- 
ment. Early  in  the  eighteenth  century  Hoffman 
still  further  prosecuted  this  inquiry;  and  at  a 
more  advanced  period  of  it.  Dr.  Cullen  exerted 
all  his  powers  in  the  same  course.  The  use  made 
by  the  two  latter  of  the  knowledge  gained  on  this 
subject,  in  constructing  their  medical  theories, 
will  be  mentioned  more  particularly  under  the 
succeeding  head. 

Comparative  physiology  has  been  cultivated  with 
great  ardour  and  success  in  the  course  of  th6  cen* 
tury  now  under  contemplation.  Haller,  though 
chiefly  devoted  to  human  physiology,  did  not  neg- 
lect the  instruction  which  may  be  derived  from  a 
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the  application  of  a  stimulus,  the  ends  of  a  straieht 
fibre  approach  nearer  to  each  other,  and  the  dia- 
meter or  area  of  a  curved  or  circular  ^ne  is  diiAi- 
nished. 

For  the  facts  respecting  the  fiinctions  of  vegeta- 
bles from  which  the  above  mentioned  principles 
have  been  drawn,  the  world  is  indebted,  among 
many  others,  to  Hales,  Grew,  Duhamel,  Bon- 
net, BuFFON,  Spallanzani,  Des  Fontaines, 
Gmelin,  Ingenhouz,  Hunter,  Broussonet,  Dar- 
win, and  many  of  the  most  distinguished  disciples 
of  the  Linmean  school.  And  when  the  progress 
made  by  them  in  vegetable  physiology  is  consi- 
dered in  relation  to  the  discoveries  obtained  by 
Haller  and  Fontana  in  animal  physiology,  it 
will  not  appear  surprizing  that  inferences  and 
doctrines  of  the  greatest  interest  have  recently 
been  thence  deduced.  The  physiological  principles 
of  Brown  and  Darwin,  which  now  occupy  the 
attention  of  so  large  a  portion  of  the  medical  world, 
are  conclusions  resulting  from  that  great  body  of 
facts.  But  of  these  more  particular  notice  will  be 
taken  under  the  next  head. 

Theories  of  Generation  have  engaged  much 
attention  during  the  last  century.  Towards  the 
close  of  the  preceding  one,  Leuwenhoeck  at- 
tracted notice  by  his  microscopical  inquiries  con- 
cerning the  semen  masculinumy  in  which  he  be- 
lieved that  he  saw  numerous  animalcula;  one  of 
which  was  destined  to  form  the  rudiments  of  the 
future  embryo.  This  supposed  discovery  gave  rise 
to  a  theory  not  yet  altogether  exploded,  according 
to  which  the  womb  of  the  female  only  affords  to 
the  embryo  a  lodging,  and  the  requisite  supplies 
of  nourishment. 

M.  BuFFON  endeavoured  to  prove  that  the  fe- 
male holds  a  more  important  share  in  the  process 
oi  generation.     He  asserts  that  animalcula,  or  or* 
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fanic  p^ideis^  are  to  be  found  in  the  semens  ofi 
oth  sexes;  and  he  derives  that  of  the  female  from: 
the  ovaria,  denying,  at  the  same  time,  that  ^ny 
Ovum  exists  in  those  parts.  ^  But  in  this  he  b  coih-> 
monly  supposed  to  be  mistaken,  :«: 

The  opmion  more  generally  adopted  Wilhin' a* 
£qw  years  is,  that  an  impregnation .  of  the  orvanr 
by  the  influence  of  the  semen  masculinilim  isr  es*! 
sential  to  conception.  The  Abbe  SpallAnzaki! 
has  thrown  much  light  on  this  obscure  subject;; 
he  labours  to  prove,  by  a  variety  of  experiments, 
that  the  animalcule  exists  entire  in  the  female 
ovum,  and  that  the  male  semen  is  only  necessary 
to  vivify. and  put  it  in  motion. 

This  part  of  physiology  furnishes  one  among 
numerous  instances,  in  w^hich  modem  improve- 
ments in  science  serve  to  support  and  confirm  re- 
ligious faith.  It  was  mentioned,  in  the  last  chap- 
ter,  that  toward  the  close  of  the  seventeenth  cen- 
tury, the  doctrine  of  equivocal  generation  began  to 
DC  discarded  by  the  ablest  physiologists;  still, 
however,  it  continued  to  find  some  advocates  long 
after  the  beginning  of  the  eighteenth.  The  athe-. 
istical  tendency  of  this  doctrine  is  obvious;  for  i£i 
a  single  animal  could  be  produced  in  this  manner,* 
what  should  prevent  the  universe  from  having 
come  into  existence  without  an  intelligent  author? 
Accordingly  this  mode  of  accounting  for  the  pro- 
duction of  animals  was,  in  general,  fondly  em- 
braced by  those  who  wished  to  exclude  God  ft*oni 
the  creation  and  government  of  the  world.  But 
all  the  experiments  and  discoveries  which  were 
made,  on  the  subject  of  veneration,  in  the  course 
of  the  century  under  review,  have  served  to  dis- 
credit this  doctrine;  so  that  it  is  now  considered, 
ty  the  most  eminent  naturalists,  as  exploded.  It 
is  true,  difficulties,  or  rather  darkness  and  doubt, 
Still  exist,  particularly  with  respect  to  the  genera- 
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tioa  of  one  class  of  amimal^;  but  all  modern  esc* 
periments  seem  to  concur  with  arntlogy  in  sbMQ^ 
iMgf  that  the  doctrine  in  question  is  unpknlosopbi' 
cal  and  untenable.  Indeed^  it  mav  be  asseiteel 
that  every  successive  step  which  has  been  takea  is 
developing  the  structure  and  functions  of  the  ani- 
mal frame,  and  every  new  ray  of  light  that  hm 
been  shed  upon  this  interesting  subject,  in  modem 
times,  have  made  more  apparent  the  abscvrdity  ol 
atheism,  and  furnished  new  demonstrarttion  of  the 
existence  and  wisdom  of  the  Great  Ftrst  Cause^ 
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At  the  period  of  the  revival  of  learning  in  the 
fifteenth  century  the  medical  system  of  Galei^ 
was  restored,  and  began  generally  to  prevai}« 
Early  in  the  sixteenth  century  the  famous- Para* 
eELSUs  laid  the  foundation  of  a  chemical  system^ 
which  attracted  much  notice,  and  excited  a  vie* 
lent  contest  with  the  followers  of  Galen.  The 
efficacy  of  the  remedies  employed  by  PARACELSUf 
and  his  disciples,  and  the  bold  and  confident  terms 
in  which  their  virtues  were  extolled,  procure<^ 
with  many,  the  reception  of  his  system,  and  for  a 
long  time  supported  its  popularity  and  fame.  But 
the  regular  and  systematic  physicians  still  generally 
maintained  the  doctrines  of  Galen,  and,  by  their 
superior  learning,  were  enabled  to  keep  possessioil 
of  the  schools  of  physic  till  the  middle  of  the 
seventeenth  century. 

About  this  time  the  discovery  of  the  ciraUatiam 
of  the  blood  began  to  be  generally  received,  which, 
together  with  that  of  the  receptacle  of  the  chtfle^ 
and  the  thoracic  ducty  gave  a  heavy  blow  to  the 
Galenic  theory.  In  the  destruction  of  this  theory, 
the  operation  of  the  revolution  in  philosophy^  ef^ 
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fected  by  Lord  Bacov,  deserves  likewise  to  be  pat^ 
ticularl/  mentioned.  His  method  of  philosophiziii^ 
exhibited  the  futility  of  the  numberless  hypodieses 
which  are  found  in  the  system  of  Galut^  and  ex^ 
cited  a  disposition  to  observe  facts  and  make  cxpe^ 
nmentSk 

At  the  beginning  of  the  seventeenth  centuty  th* 
contest  between  the  Galenical  and  Chemici^ 
phyucians  was  carried  on  with  the  utmost  ani» 
mosity  and  indecorum.  The  influence  of  tk^ 
writings  of  Galileo,  aided  by  the  discovery  of  the 
circulation  of  the  blood,  introduced  mathematical 
reasoning  into  the  doctrines  of  medicine.  The 
progress  made  about  this  time  in  the  knowledge 
of  the  oTgzmc  structure  of  animalsy  which  wat 
greatly  facilitated  by  an  acquaintance  with  :die 
tirculation  of  the  bloody  had  extended  the  ap^ 
plication  of  mechanical  philosophy,  in  order  to 
explsun  the  phenomena  of  the  animal  economyv 
The  agency  of  the  nerves  or  moving  powers  of  ani* 
mals  was,  at  that  time,  so  little  understood,  that 
physicians  universally,  whether  Galenists,  Chemists^ 
or  Math^aticians,  considered  the  state  and  condi«> 
tion  of  the  fluids  as  the  cause  of  diseases,  and  the 
medium  of  the  operation  of  remedies.  Hence  arose 
the  Humoral  Pathology ^  which  then  predominated 
in  every  system  of  opinions,  however  diversified  itt 
other  respects.  While  the  followers  of  Galen 
Were  daily  losing  ground  from  the  circumstances 
Which  have  just  been  stated,  the  Chemists  gained 
some  accession  of  strength  from  the  doctnnes  of 
the  humoral  pathology.  Chemical  reasoning 
Was  readily  adopted  to  explain  the  various  acri- 
monies which  were  supposed  to  infest  the  fcircu- 
kitine  mass,  and  thereby  to  give  origin  to  diseases. 
On  this  ground  the  use  of  stimulating,  cordial  and 
sudorific  remedies  became  fashionable  throughout 
fiurope,  in  the  latter  half  of  the  seventeenth  peilH 
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tury.  This  doctrine,  which  exhibits  the  last  glim-» 
mering  of  the  chemical  sect,  attained  its  utmost 
height,  and  was  taught  and  practised  with  the 

freatest  applause  by  the  celebrated  Francis  Db 
*E  BoE,  more  known  by  his  Latin  name  of  Syl- 
vius, Professor  of  Medicine  in  the  University  of 
Leyden,  who  continued  for  many  years  the  medi- 
cal oracle  of  Europe,  and  gave  an  eminent  degree 
of  eclat  to  the  seminary  to  which  he  belonged* 
With  this  physician  acidity  formed  the  principal 
source  of  morbid  affections,  and  he  extended  and 
supported  his  doctrine  by  every  analogy,  that  the 
learning  of  that  period  and  the  utmost  ingenuity- 
could  devise.  Agents  adapted  to  correct  or  expel 
this  acrimony  were  exalted  into  universal  remedies^ 
and  supplied  every  intention  of  cure. 

To  oppose  the  cardiac  and  alcxipbannic  doctrines 
of  the  Sylvian  school,  which  often  consisted  in  doing 
violence  to  nature,  and  could  not  fail,  when  car- 
ried to  extremes,  of  increasing  the  mischiefs  it 
was  intended  to  remove,  required  the  powers  of  a 
great  and  original  mind.  For  this  purpose  the  il- 
lustrious Sydenham  was  eminently  suitec;^  The  sa- 
gacity of  this  physician  led  him,  by  an  almost  seem- 
ing intuition,  to  discern  and  obey  the  dictates  of  na- 
ture, and  to  afford  every  proper  assistance  without 
urging  her  to  useless  and  hazardous  efforts.  The 
eflects  of  this  revolution  were  immediately  seen  in 
the  improved  treatment  of  acute  diseases  of  every 
class,  when,  instead  of  the  fashionable  alexiphar- 
raic  remedies,  intended  to  promote  imaginary  de^- 
purations,  by  additional  heat  and  increased  sti- 
mulus, a  safer  antiphlogistic  or  cooling  plan  was 
adopted,  with  a  view  to  unload  the  oppressed  habit, 
to  reduce  excessive  action,  and  to  preserve  the 
strength  of  the  system  for  the  subsequent  conflict. 
Towards  the  close  of  the  seventeenth  century,, 
the  application  of  mathematical  reasoning  to  me^ 
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dical  theory  had  attained  its  greatest  height.  The 
fnathem^ticians  were  alike  hostile  to  the  Galenists 
dnd  Chemists.  With  equal  aversion  they  discarded* 
the  qualities y  elements ^  tempetainents\  concoctions 
and  crises  of  the  GaleniSt ;  and  the  Arcli^eus  of  Vaii 
Helmont,  the  salt's ^  the  sulphury  the  mercury ^  the 
acids y  alkalies y  ' effervescences ^  fermentatioris^  ehuU 
litions  and  deflagrations  of  the  Chemist.  Instead 
of  such  objects  as  these,  the  mathematical  patho-^ 
logists  endeavoured  to  direct  the  public  attention* 
to  mechanical  tension  and  relazationy  to  true  and' 
spurious  plethora,  to  obstruction  and  error  loci,  to 
excessi'oe  or  deficient  motion  of  the  fluids,  and  to 
their  lentor,  tenuity  or  dissolutioii.  Flushed  with 
their  success  in  astronomical  inquiries,  and  with 
their  dominion  over  the  globe  we  inhabit,  the 
Mathematicians  confidently  imagined  they  should 
find  no  difficulty  in  subjecting  the  province  of  me- 
dicine to  their  extensive  empire.  The  Chemists  of 
that  day  had  little  to  urge  against  the  claims  of 
these  invaders.  Their  loose,  visionary  and  capri- 
cious doctrines  (for  such  was  undoubtedly  much 
of  the  chemistry  of  that  period)  could  make  no 
Buccessfui  opposition  to  the  axioms,  postulates, 
propositions,  lemma.^,  problems,  theorems,  demon- 
strations, corollaries,  and  calculations,  with  which 
the  mathematicians  were  constantly  armed  when 
they  entered  into  controversy.  Bellini,  of  Flo- 
rence, as  was  formerly  observed,  was  among  the 
first  medical  writers  who  introduced  mechanical 
reasoning;  and  soon  afterwards  the  application  of 
it  was  extended  still  further  by  Professor  Borelli, 
who  prosecuted  the  subject  with  great  learning  and 
zeal.  The  laborious  calculations  made  by  these 
mathematicians  of  the  force  exerted  by  the  heart  in 
propelling  the  blood,*  and  by  the  stomach  in  the  di- 

g  BoKCLLi  believed  that  he  made  it  clearly  to  appear,  that  the  force  of 
the  heift  it  equal  to  itofioo pwndt  weight;  while  Dr.  Keil*9  calculitiOQ 
rediicct  the  powor  ol  the  left  Tentriclc  to  fvt  wnceu 
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with  a  powerful,  logical  and  systematic  mind,  he 
seemed  to  be  designed  to  clear  away  the  rubbish* 
of  error  and  prejudice  with  which  he  found  medi- 
cal learning  overgrown,  to  collect  knowledge  from' 
every  source,  and  to  present  it  to  the  world  em- 
bodied in  that  clear,  consistent,  elegant  and  lumi- 
nous state  of  arrangement,  which  constitutes  him* 
the  parent  of  medical  theory.' 

In  framing  his  system  of  physic,  Boerhaave 
seems  diligently  to  have  studied  the  writings  of 
both  ancient  and  modem  physicians,  from  Hippo- 
crates down  to  Sydenham.  Though  extremel)r 
partial  to  the  mechanical  principles  of  Bellini 
and  PiTCAiRN,  he  appears  to  have  endeavoured,* 
as  much  as  possible,  to  divest  himself  of  prejudice 
in  favour  of  former  systems,  and  to  make  a  candid' 
and  genuine  selection  of  truth  from  every  source. 
Besides  availing  himself  of  the  experience  of  Hip- 
pocrates, and  other  observers  or  nature  in  every 
age,  he  drew  many  of  his  doctrines  from  the  che- 
mical as  well  as  mathematical  philosophy  of  the 
period  in  which  he  lived. 

f  'This  great  man  was  born  at  a  village  near  Leyden,  in  the  year  i66S». 
and  died  in  1738.  The  space  which  he  filled  in  the  scientific  world,  for 
upwards  of  forty  yean,  was  so  great,  that  no  one  acquainted  with  the 
history  of  the  period  in  which  he  lived  is  ignorant  of  his  immense  learning 
his  singular  talents,  or  his  numerous  and  inestimal)le  works.  His  moral 
and  religious  character  is  as  worthy  of  commemoration  at  hi«  intellectual 
endowments.  **  Some,  though  few,'*  (says  hit  great  disciple,  Hallke) 
will  rival  him  in  erudition;  his  divine  temper,  kmd  to  all,  beneficent  to 
foes  and  adversaries,  detracting  from  no  man*t  merits,  and  binding  by  fa- 
vours his  daily  opponents,  may  perhaps  never  be  paralleled.*'  He  wat  at 
once  a  practical  philosopher  and  an  eminent  christian.  No  one  wat  ever 
less  moved  by  the  attack>  of  envy  and  malice ;  no  one  ever  bore  with  more 
firmness  and  resignation  the  evilt  of  life.  Simplicity  wat  the  characteritic 
of  his  manners.  He  was  easy  and  familiar  in  his  converse ;  perfectly  free 
from  parade  of  every  kind;  grave  and  sober  in  demeanor,  and  yet  ditpoted 
to  pleasantry,  and  occasioualiy  indulging  in  good  humoured  raillery.  He 
was  almost  adored  by  his  pupils,  whose  interests  he  regarded  with  the 
kindness  of  a  parent,  and  whom,  when  sick,  he  attended  preferably  to 
any  other  patients.  Piety  of  the  most  amiable  cast,  wat  wrought  in  the 
very  habit  of  his  soul;  the  perusal  of  the  scriptures  was  one  of  his  habitual 
and  stated  employments;  and  the  buiiness  of  every  day  was  preceded  by  the 
devotional  exerciset  of  the  closet.  Caurol  Biography  by  Jobm  AikkMj 
M.  D.  and  others,  voL  ii« 


Medicine.  253 

Boerhaave's  InstituteSy  which  is  his  theoretical 
work,  contain  all  the  discoveries  in  anatomy  and 
physiology  known  at  that  time;  and  that  system 
Jikewise  of  pathology  and  therapeutics  which  he 
thought  proper  to  adopt.  His  Aphorisms y  or  prac- 
tical work,  with  all  their  imperfections,  contain 
perhaps  more  medical  learning  than  any  book  ex« 
tant  of  the  same  size. 

The  most  prominent  feature  in  the  Boerhaavian 
system  is  the  attempt  to  explain  the  phenomena 
of  the  animal  economy,  whether  in  health  or 
disease,  upon  mechanical  principles.  Under  the 
impression  of  such  opinions  he  considered  the 
body  chiefly  as  an  hydraulic  machine,  com- 
posed of  a  conic,  elastic,  inflected  canal,  di- 
vided into  similar  less  canals,  all  proceeding 
from  the  same  trunk,  which  being  at  last  col- 
lected into  a  retiform  contexture,  mutually  open 
into  each  other,  and  send  off  two  orders  of  vessels, 
lymphatics  and  veins,  the  former  terminating  in 
different  cavities,  the  latter  in  the  heart;  that 
these  tubes  are  destined  for  the  conveyance  of  the 
animal  fluids,  in  the  circulation  of  which  he  sup- 
posed life  to  consist,  and  on  the  free  and  undis- 
turbed motion  of  which  he  judged  health  to  de- 
pend. He  therefore  believed  obstruction  to  be  the 
proximate  cause  of  most  diseases;  and  this  ob- 
struction he  supposed  to  be  produced  either  by  a 
constriction  of  the  vessels,  or  by  a  lentor  in  the 
blood. 

In  Boerhaave's  doctrine  of  obstmction^  which 
is  fundamental  in  his  system,  he  makes  an  impor- 
tant use  of  Leuweniioeck's  supposed  discoveries 
concerning  the  blood.  That  eminent  microsco- 
pical investigator  had  imagined  that  he  found  each 
f  lobule  of  red  blood  composed  of  six  serous  glo- 
ulcs,  the  serous  of  six  lymphatic  globules,  the 
lymphatic  of  six  other  globules  still  finer,  and  so 
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on  in  a  similar  progression  till  these  particles  were 
diminished  down  to  the  finest  and  most  subtile  of 
all,  namely,  the  nervous  fluid.  According  to 
Boerhaave's  opinion,  the  diameters  of  the  vessels 
also  decreased  in  the  same  regular  series,  perfectly 
corresponding  with  the  size  of  the  globules.  This 
explains  his  frequent  introduction  of  error  loci  in 
his  account  of  obstruction  and  inflammation.  But 
as  the  notions  of  Leuwenhoeck  on  this  subject  are 
now  generally  exploded,  so  likewise  must  be  the 
inferences  and  doctrines  grounded  upon  them. 

It  was  taken  for  granted  by  Boerha ave,  and  by 
almost  all  prccedmg  medical  writers,  that  dis- 
eases always  arise  either  from  some  depravity 
of  the  fluids,  or  some  fault  in  the  composition 
or  cohesion  of  the  simple  solids ;  and  that  wher- 
ever such  disorders  exist,  they  are  always  sus- 
ceptible of  a  definite  character,  and  placed  within 
the  reach  of  the  senses.  He  believed  the  fluids  to 
be  liable  to  contamination  by  acid  and  alkaline 
acrimony,  and  by  other  morbific  matters  variously 
constituted,  and  to  be  disordered  by  lentor  and 
excessive  tenuity.  The  simple  solid,  according  to 
his  doctrine,  is  subject  to  very  frequent  changes  of 
condition,  from  weakness  and  excessive  stifmess  » 
elasticity,  and  from  laxity  and  rigidity. 

Boerhaave  supposed  the  proximate  cause  t^ 
fever  to  consist  in  a  lentor  or  viscidity  prevailing  in 
the  mass  of  blood,  and  stagnating  in  the  extreme 
vessels.  To  this  he  attributed  the  cold  stage  of 
fevers,  and  all  its  consequences.  It  is  true  that 
he  afterwards  introduced,  though  with  some  doubt 
and  hesitation,  as  an  additional  part  of  the  proxi- 
mate cause,  an  inertia  of  that  portion  of  the  ner- 
vous fluid  which  is  destined  to  the  heart.  It  was 
one  of  his  positions,  that  the  morbid  heat  in  fever, 
being  a  symptom  only,  might  therefore  be  disre- 
garded. 
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.  His  doctrines  of  acid  and  alkaline  acrimony^  of 
Jermentaticn^  and  of  morbific  matter  in  the  bloody 
were  evidently  derived  from  the  chemical  theories 
which  then  prevailed.  And  from  the  mechanical 
philosophy  he  borrowed  his  opinions  concerning 
t{ie  diseases  of  the  simple  solid;  concerning  defici- 
ent or  excessive  circulatory  motion  i  concerning 
obstruction  and  error  loci/  and  concerning  the 
Icntor  and  morbid  tenuity  of  the  fluids. 

The  objections  which  have  been  made  to  this 
system  are  numerous  and  important.  Though  it 
was  exhibited  by  the  illustrious  author  in  a  very 
attractive  and  elegant  form,  and  long  possessed  an 
unrivalled  degree  of  reputation ;  yet  it  appears  that 
time  and  the  great  mass  of  improvements  since 
made  in  every  department  of  medical  knowledge 
have  effected  its  entire  overthrow. 

The  leading  defects  in  the  Boerhaavian  system 
are  too  close  an  adherence  to  the  humoral  patho* 
logy 9  and  a  constant  neglect  of  the  moving  powers 
otthe  animal  body.  In  his  notions  of  various  acri- 
monies and  of  lentor  he  yielded  almost  entirely  to  a 
hypothetical  mode  of  reasoning.  In  his  consider- 
ation of  the  diseases  of  the  solids,  he  dwelt  too 
much  on  the  changes  of  the  simple  inanimate  solid, 
and  too  little  on  those  of  the  living  or  vital  solid. 
Most  of  the  faults,  however,  oFhis  theory  are 
chargeable  rather  on  the  time  in  which  he  lived, 
and  on  the  general  imperfection  of  knowledge  at 
that  period,  compared  with  the  present,  than  on 
any  defects  in  himself.  It  is  surprizing  that  he 
considered  his  system  as  having  advanced  so  near 
to  perfection ;  for  though  he  lived  almost  forty  years 
after  he  had  formed  it,  he  seems  to  have  made  in 
all  that  time  but  few  corrections  or  additions  which 
can  be  thought  to  be  of  any  moment. 

j  By  this  phnae  it  memt  tlie  entrance  of  putidct  tf  ihe  Uood*iac» 
venelf  wboie  capacitj  is  too  matt  to  tnn«ut  tten^ 

#1. 
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The  next  medical  theorist  whose  system  Je-- 
mands  notice,  is  George  Ernest  St ahl.  Professor 
of  Medicine  at  Halle,  in  Saxony ,  who  was  so  illus* 
triously  distinguished  for  his  improvements  in  Che- 
mistry, mentioned  in  a  former  part  of  this  work. 
For  a  long  time  this  was  the  prevailing  sjjstem  in 
Germany ;  and  the  traces  of  it  may  be  discerned 
in  many  modem  writings,  which  still  maintain 
a  high  degree  of  authority. 

The  fundamental  principle  of  this  system  is  that 
the  rational  soul  of  man  presides  over,  and  governs 
the  whole  economy  of  his  body  both  in  health  and 
sickness.  In  all  ages  physicians  have  supposed  the 
existence  of  a  power  or  faculty  in  the  animal  eco- 
nomy, by  which  it  is  enabled  to  resist  injuries,  ani 
to  correct  and  remove  the  diseases  to  which  it  is 
exposed.  This  power,  by  many  of  the  ancients^ 
was  vaguely  termed  nature^  and  under  the  denomi- 
nation oivis  conservatrix  et  medicatrix  natura,  ha* 
been  long  celebrated  in  the  schools  of  medicine. 

Stahl  explicitly  founds  his  system  on  the  prin^ 
ciple,  that  this  pozoer  of  7iaturey  sa  much  spoken^ 
or,  is  nothing  else  than  a  faculty  of  the  rational 
soul.*  On  many  occasions  he  imagines  the  soul 
to  act  independently  of  the  state  of  tne  body;  and 
that,  without  any  physical  necessity  arising  from  a 
particular  state,  the  soul,  merely  in  consequence  of 
Its  intelligence,  perceiving  the  application  of 
noxious  powers,  or  the  api)roach  of  disease  fromf 
any  cause,  immediately  excites  such  motions  in  the 
body  as  are  suited  to  obviate  the  hurtful  or  perni- 

h  It  appears  that  physiciaos  bk  by  no  meant  ttnanimomt  in  their  mods' 
«f  underttaiiding  the  Stabliam  theory.  In  proof  of  this  the  following 
•[uotstion  is  offered  from  a  writer  of  high  repiiution.'*  Stahl  has  been* 
reproached  for  having  ascribed  too  mnch  to  the  soul;  but  they  who  haTe 
done  this,  either  have  never  read  his  works,  or  did  not  understand  theoK 
The  soul,  according  to  Stahl,  is  a  being  purely  nuterial;  or  rather  be 
admitted  no  soul;  only  the  vital  principle  of  ao  orginiscd  body"  ZiM- 
MIKMAN  M  ExJ^eriiMUf  VoL  L  p.  9S« 
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cions  effects  which  might  otherwise  take  place.  He 
sometimes  mentions  two  opposite  principles  or  pro- 
pensities in  the  human  frame;  one  constantly  and 
uniformly  tending  to  corruption  and  decay,  the 
other  to  iife  and  health ;  the  former  founded  on  the 
elementary  composition  of  the  body,  the  latter  de- 
pending immediately  on  the  energy  of  the  mind 
or  soul.  By  means  of  the  nerves,  the  influence  of 
the  soul  is  extended  to  every  part  of  the  ^stem^ 
and  if  their  action  be  impeded  or  deranged,  disease 
is  the  unavoidable  consequence*  A  plethora  and 
lentor  of  the  blood  is  therefore  the  pit>ximate  cause 
of  disease,  as  the  energy  of  the  mind  is  thereby 
diminished,  and  its  action  on  the  body  obstructeo. 
Hence,  to  lessen  the  quantity,  and  to  break  down  the 
lenfor  of  the  blood,  the  soul  exerts  all  its  powers, 
and  excites  hemorrhages,  sweats,  diarrhoeas,  fevers, 
and  the  like.  These  efforts  are  sometimes  happy 
and  successful ;  at  other  times  they  fail  to  answer 
the  purpose,  and  may  occasionally  even  do  mischief, 
especially  when  opposed  by  the  improper  interfer- 
ence of  physicians,  or  by  some  internal  accidental 
or  organic  impediment. 

Such  is  the  theory  of  health  and  disease  which 
Stahl  delivered  to  his  pupils  and  readers,  and 
which  he  endeavoured  to  recommend  and  support 
by  all  his  great  powers  of  learning  and  ingenuity. 
But,  in  his  ponderous  volume  on  this  subject,  en- 
titled Theoria  Medica  Veray  we  look  in  vain  for 
the  logical  arrangement,  the  elegance  and  perspi- 
cuity which  are  constantly  displayed  in  the  writings 
of  BoERHAAVE.  There  were  not  wanting,  how- 
ever, in  various  parts  of  Europe,  especially  in  Ger- 
many, many  followers  of  Stahl,  who  thoroughly 
imbibed  his  principles,  and  pursued  his  practice  in 
the  treatment  of  diseases.  Among  these,  Juncker 
and  Carl,  particularly  the  former,  in  his  work,  en- 
titled Conspcciuf  ThcrapeiiC  SjKcialis,  have  givea 
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a  much  better  account  than  himself  of  the  doctrines 
and  opinions  of  their  Preceptor. 

To  many,  the  Stahlian  theory  appears  so  fanciful 
and  absurd,  that  they  can  scarcely  think  it  deserv- 
ing of  a  serious  refutation.  But  still,  it  has  been 
often  thought  there  are  such  appearances  of  intel- 
ligence and  design  in  the  operations  of  the  animal 
economy,  that  many  eminent  physicians  have  been 
induced  to  countenance  similar  opinions.  Among 
these  may  be  mentioned  Perrault,  in  France; 
Nichols  and  Mead,  in  England ;  Porter  field  and 
SiMSON,  in  Scotland;  Gaubius,  in  Holland;  and 
perhaps  Whytt,  of  the  University  of  Edinburgh. 

Of  the  writers  who  adopt  the  opinions  of  Stahl, 
in  a  greater  or  less  degree,  Nichols  and  Gaubius 
may  be  considered  as  two  of  those  who  deserve  the 
highest  consideration.'    The  consequences  resultr 


/  In  an  elegant  prelection  by  Dr.  Nichols,  which  he  published  nnder 
fhe  title  of  Oratio  dc  Anima  Medica^  we  find  the  following  Titionary  ex- 
^euet  of  Siaiiianhm.  According  to  him,  the  soul  at  first  forms  the  body* 
and  governs  it  ever  afterwards.  He  ascribes  it  to  the  prudence  of  the  soiu, 
that  the  lemen  is  not  perfected  in  males,  till  the  strength  and  vigour  of  the 
•ystem  are  prepared  for  generation ;  and  he  sees  her  sagacity  in  the  slow 
and  gradual  eruption  of  the  small-pox,  thereby  dividing  the  force  of  the 
disease  and  greatly  lessening  the  danger.  After  violent  pain  or  exhaustion 
by  fatigue,  the  soul  hides  herself  in  sleep,  in  order  to  recruit  the  body  or 
to  rectify  any  disorder ;  hence  the  inclination  to  sleep  after  child-birth ; 
hence  also  the  frequent  sleeping  of  infants,  whose  anima  is  so  engrossed 
with  attention  to  the  viul  motions  as  to  mind  little  else.  When  too  much 
distracted  and  perplexed  with  external  things,  she  often  neglects  her  in- 
ternal duties ;  and  hence  health  is  so  much  impaired  by  fear,  grief,  love 
and  other  violent  passions.  He  also  accuses  the  soul  of  occasional  fits  oC 
caprice  and  ill- humour,  by  which  she  is  led  to  disregard  her  office,  and  in- 
dulge herself  in  freaks  of  petulance  and  perverseness.  In  fevers,  the  sud- 
den failing  of  the  strength  and  pulse  ought  to  be  regarded,  he  tells  us,  as 
signs  of  the  soul's  abandoning  the  body  in  despair,  and  intending  soon  to 
relinquish  it.  Kay,  he  sometimes  imputes  to  her  cowardice  and  folly  is 
suffering  the  body  to  sink  under  dbeases  by  no  means  deadly  in  their  owa 
nature;  in  falling  into  undue  alarm  and  trepidation,  thereby  becomix^ 
unfit  to  discharge  her  office,  and  being  often  precipitated  into  mischief  and 
injury ;  and  in  deserting  her  post  in  a  moment  of  peril,  when,  were  she 
always  wise  enough  to  neglect  things  of  inferior  moment,  and  to  attend 
solely  to  the  preservation  of  the  body,  she  might  not  only  prevent  dis- 
eases, so  far  at  least  as  they  proceed  from  internal  causes,  but  might  protp 
tract  the  life  of  man  to  an  indefinite  period,  it  may  be,  to  a  thoiuaojl 
years !  I  Vide  Oratio  tU  Anima  Jil^difj,  passiiZL 
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inr  from  such  doctrines  may  be  discovered  from 
what  appears  in  their  writings.  If  it  be  thou^t 
proper  to  admit  such  a  capricious  government  of 
the  animal  economy  as  these  writers  in  some  in* 
stances  maintain,  it  will  follow  that  a  rejection 
must  take  place  of  all  the  physical  and  mechanical 
reasoning  which  is  employed  concerning  the  human 
body. 

Nor  are  the  consequences  of  such  doctrines  cqq* 
fined  to  reasoning  and  speculation.  It  appears 
that  Stahl  and  his  followers,  in  the  whole  of  their 
practice,  whatever  may  have  been  asserted  to  Ae 
contrary,  were  very  much  governed  by  their 
general  principles.  Trusting  to  the  wisdom  and 
constant  attention  of  nature,  they  proposed  the  art 
of  curing  diseases  by  expectation.  As  practitioners^ 
therefore,  they  seem  to  have  been  cautious,  inde- 
cisive and  timid  in  the  extreme ;  they  adopted,  for 
the  most  part,  only  very  feeble,  inert  and  frivolous 
remedies;  and  they  strenuously  opposed  the  use 
of  some  of  those  which  are  most  efficacious  and 
the  most  deserving  of  confidence. 

It  would  be  doing  injustice,  however,  to  the 
Staldian  practitioners  not  to  acknowledge  that 
they  greatly  enriched  medical  science,  by  their  in* 
cessant  and  unwearied  observation  of  the  history 
and  phenomena  of  diseases,  and  were  instrumental 
in  directing;  the  attention  of  physicians  to  those 
salutary  efforts  of  nature,  which  cannot  be  too  ac- 
curately understood,  nor  too  diligently  pursued 
in  the  treatment  of  diseases. 

Frederick  Hoffman  is  the  last  of  the  three  il- 
lustrious systematists  whose  different  theories  of 
medicine  were  disclosed  to  the  world  in  the  be- 
ginning of  the  eighteenth  century.  He  was  the 
colleague  and  rival  of  Stahl  in  the  University  of 
Halle,  and  a  most  learned  and  voluminous  writer. 
For  more  than  fifty  years  he  flourished  ^  a  pr^cr 
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titioner  and  author,  enjoyed  a  splendid  reputation, 
and  added  greatly  to  the  mass  of  medical  science. 

Hoffman  had  the  discernment  early  to  perceive 
the  error  of  those  who  suffered  themselves  to  be 
kd  away  by  the  hypothetical  doctrines  of  the  A«- 
morcd  pathology^  and  the  other  wild  opinions  then 
prevailing  among  the  chemical  and  mechanical 
theorists.  He  set  himself  to  cultivate  and  improve 
what  BoERHAAVE  had  neglected.  He  diligently 
undertook  to  explore  the  mnctionsfend  diseases  of 
the  nervous  system,  and  wisely  concluded  that 
noxious  causes  much  more  generally  affect  the 
solid  moving  poivers  than  the  fluids  of  the  animal 
body.  He  admitted,  indeed,  into  his  system  some 
portion  of  the  mechanical,  Cartesian  and  chemical 
doctrines  which  had  previously  prevailed;  but 
these  did  not  blind  him  to  the  light  which  he  de- 
rived from  the  pathology  of  the  nervous  system. 
According  to  him,  atony  and  spasm  are  the  great 
sources  of  disease ;  and  he  proceeded  so  far  as  to 
maintain  that  all  internal  disorders  are  to  be 
ascribed  to  some  preternatural  affection  of  the  liv- 
ing solid."* 

Hoffman's  pathology  of  fever  deservedly  ex- 
cited great  attention.  Though  he  undertook,  like 
many  of  his  predecessors,  to  inquire  into  the  in- 
tentions of  nature,  he  certainly  contemplated  her 
process  in  fever  with  more  sagacity,  and  rejecting 
chemical  and  mechanical  analogies  on  this  subject, 
endeavoured  to  discover  the  cause  of  fever  in  the 

Eeculiar  nature  and  affections  of  the  vital  motions. 
le  supposed  the  noxious  cause  producing  fever, 
(in  the  language  of  the  schools,  the  remote  cause) 
to  operate  first  on  the  living  solids,  producing  a 

fencral  spasm  of  the  nervous  and  fibrous  system, 
eginning  in  the  external  parts,  and  proceeding 

m  vide  Freo.  Hopfican.  Opera   Omnia  Pbytico-Medica^  YoL  L  ^c/» 

^au  System.  tom«  iii.  $  I,  cap.  it.  p.  3o8t    CcocYa  edition. 
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towards  the  center.  In  consequence  of  this,  m 
contraction  of  the  vessels  of  the  extremities  mast 
of  course  take  place,  impelling  the  circulating^ 
fluids  in  an  increased  ratio  on  the  heart  and  lungs; 
which  stimulating  these  organs  to  increased  action, 
the  fluids  are  thereby  repelled  towards  the  extre-^ 
mities,  and  thus  the  phenomena  of  fever  are  pro* 
duced.  There  are,  tnerefore,  according  to  Hoff« 
MAN,  two  distiifct  sets  of  motions  in  fever ;  the  fir^, 
from  the  extremities  towards  the  center,  arising 
immediately  from  the  spasm,  and  accompanied  by 
a  small  pulse,  anxiety  and  oppression;  the  second^ 
from  the  center  towards  the  surface,  which  is  the 
eflfort  of  nature  to  resolve  the  spasm,  and  indicated 
by  a  full  strong  pulse  and  increased  heat.  The 
first  of  these  sets  of  motions  is  baneful,  and  some-, 
times  fatal ;  the  second  is  medicinal  and  salutary. 
By  these  views  of  the  nature  of  fever,  he  supposes, 
the  physician  ought  to  be  directed  in  counteract- 
ing the  morbid  actions,  and  in  assisting  the  sana- 
tive process  of  nature." 

The  general  pathological  doctrines  of  Hoffmait 
Bndoubtedly  contain  a  great  deal  of  truth,  and 
form  a  distmguished  era  m  the  history  of  medical 
theory.  Though  his  opinions  on  the  subject  offe- 
rer, however  improved  by  a  succeeding  theorist, 
must  be  supposea  to  be  rapidly  falling  mto  disre- 
pute; still  they  evince  deep  and  just  views  of  the 
animal  economy,  and  mucn  observation  of  the  na- 
ture'and  phenomena  of  diseases. 

The  originality  of  Hoffman's  scheme  of  patho- 
logy has  been  brought  into  question ;  and  nobody 
can  doubt  that  he  received  many  important  hints 
from  preceding  writers.  Van  Helmont  seems  ta 
have  been  the  first  who  turned  his  attention  to  the 
nervous  system  with   any  discernment.      Some, 
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indeed,  have  gone  so  far  as  to  pronounce  him  thd 
author  of  the  spasmodic  theory  of  fevers  but  what- 
ever intimations  he  may  be  supposed  to  have  given 
of  febrile  spasm  in  different  parts  of  his  huge  in- 
digested work,  they  are  surely  too  crude  and  in- 
distinct to  be  considered  in  the  light  of  a  theory  of 
fever.  Dr.  Willis,  in  the  latter  part  of  the  seven- 
teenth century,  had  also  laid  some  foundation  for 
this  doctrine,  in  his  Pathologia  Cerebri  et  Ner- 
vorum; and  Baglivi,  in  the  beginning  of  the 
eighteenth,  had  improved  it  still  further  in  his 
Specimen  de  Fibra  Motrici  et  MorbosaJ" 

The  theory  of  diseases  last  stated  formed  the 
ground-work  of  a  system  which  w^as  adopted  and 
taught  for  many  years,  with  great  celebrity,  by 
the  learned  Dr.  Cullen,  of  Edinburgh.  He  as- 
sumed the  general  principle  of  Hoffman,  that 
the  phenomena  of  health  and  disease  can  only  be 
explained  by  referring  them  to  the  state  and  affec- 
tions of  the  primary  moving  powers  of  the  animal 
economy.  He  endeavoured  to  extend  the  appli- 
cation and  uses  of  this  principle  as  far  as  possible; 
and  for  this  purpose  he  expunged  certain  hypo- 
thetical doctrines  of  the  humoral  pathology,  which 
HoFFMA^'  had  suffered  to  remain,  and  to  depre- 
ciate the  value  of  his  system. 

According  to  the  hypothesis  embraced  by  Dr. 
Cullen,  the  brain,  with  all  its  ramifications  and 
dependencies  combined  to  form  the  nervous  sys- 
tem, is  the  primary  organ  of  the  human  body, 
whose  different  conditions  constitute  the  various 
states  of  health  and  disease.  In  pursuance  of  this 
hypothesis,  the  circulation  of  the  blood,  instead 
of  being  the  principal  of  the  vital  functions,  as  in 

•  Dr.  FcRRiAR,  of  Manchester,  in  the  preface  to  hit  Mediml  HhUrkt 
and  Ref.eitiQnsy  makes  the  following  remark :  "  The  assertion  of  a  spas- 
modic state  of  the  extreme  vcskIs  in  the  cold  stage  of  fevers,  commonly 
ascribed  to  Dr.  Hoffman,  was  first  made  by  Dr.  Puns,  in  his  compre- 
hensive treatise  D*  F$hru^ 
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the  Boeriiaavian  doctrine,  occupies  6nly  a  secon* 
dfuy  degree  of  importance  in  the  animal  economy. 
Dr.  CuLLBN  supposed  it  to  be  evident  that  the  ner- 
vous povrer,  in  the  whole  as  well  as  in  the  several 
parts  of  the  nervous  system,  and  particularly  la 
the  brain,  which  unites  the  several  parts,  and 
forms  them  into  a  whole,  is  at  different  times  in 
different  degrees  of  mobility  and  force.  To  these 
different  states  he  applies  the  terms  of  excitement 
and  collapse.  To  that  state  in  which  the  mobility 
and  force  are  sufficient  for  the  ordinary  exercise  of 
the  functions,  or  where  these  states  are  any  way 
pretematurally  increased^  he  gives  the  name  of 
excitement;  and  to  that  state  in  which  the  mobility 
and  force  are  not  sufficient  for  the  ordinary  exercise 
of  the  functions^  or  when  they  are  diminished 
from  the  state  in  which  they  had  been  before,  he 
gives  the  name  of  collapse/ 

Dr.  Cullen's  opinions  concerning  the  nature  of 
fever  have  excited  much  attention  and  controversy 
in  the  medical  world.  He  delivers  an  account  of 
them  in  the  following  words :  "  Upon  the  whole, 
our  doctrine  of  fever  is  explicitly  this.  The  re- 
mote causes  are  certain  sedative  powers  applied  to 
the  nervous  system,  which,  diminishing  the  ener- 
gy of  the  brain,  thereby  produce  a  debility  in  the 
whole  of  the  functions,  and  particularly  in  the  ac- 
tion of  the  extreme  vessels.  Such,  however,  is, 
at  the  same  time,  the  nature  of  the  animal  econo- 
my, that  this  debility  proves  an  indirect  stimulus 
to  the  sanguiferous  system ;  whence,  by  the  inter- 
vention of  the  cold  stage,  and  spasm  connected 
with  it,  the  action  of  the  heart  and  larger  arteries 
is  increased,  and  continues  so  till  it  has  had  the 
effect  of  restoring  the  energy  of  the  brain,  of  ex- 
tending this  energy  to  the  extreme  vessels,  of  re- 


p  See  hkJmtiMtt  ^MtSnm^  $  ia6  to  135. 

•  M 


266  Medicine^ 

storing  therefore  their  action,  and  thereby  espc-' 
cially  overcoming  the  spasm  affecting  them ;  upon 
the  removing  of  which,  the  excretion  of  sweat,, 
and  other  marks  of  the  relaxation  of  cxcretories, 
take  place."' 

As  Hoffman's  theory  of  fever  evidently  pro- 
duced that  of  CiTLLEN,  it  is  proper  to  ascertain 
the  points  of  variance  between  them.  According 
to  Hoffman,  the  first  effect  of  the  remote  cause 
of  fever  is  the  spasm,  producing  a  re-action,  a» 
has  already  been  stated  in  the  account  given  of 
his  doctrine,  Cullen  introduced  a  previous  link 
into  the  chain  of  effects:  he  contended  that  the 
first  effect  of  the  noxious  power  (the  remote  cause) 
was  a  general  debility,  consisting  in  a  diminution 
6f  the  energy  of  the  brain.  To  this  debility  he 
attributes  the  spasm,  and  to  the  spasm  the  re-ac- 
tion of  the  heart  and  arteries;  which  re-actio» 
continuing  till  the  spasm  is  resolved,  removes  the 
debility  and  the  disease.  According  to  Hoffman, 
the  spasm  belongs  to  the  class  of  motions  which- 
he  pronounces  to  be  baneful;  but  Cullen  pre- 
sumes it  to  be  salutary,  and  therefore  ascribes  it, 
in  the  language  of  the  schools,  to  the  vis  medical 
trlx  natnViC. 

Dr.  Cullen's  theory  of  fever  was  received  witfr 
great  applause,  and,  for  a  considerable  time, 
maintained  its  ascendency,  especially  in  the  British 
dominions  and  in  the  United  States.  Few,  how- 
ever, at  the  present  day,  seem  to  consider  it  as 
tenable.  The  author  has  not  undertaken  to  ex- 
plain in  what  manner  the  debility  in  the  whole  of 
the  functions  proves  an  indirect  stimulus  to  the 
sanguiferous  system;  nor  how  this  s'timulus  ope- 
rates in  exciting  the  cold  stage  and  spasm.  The 
co-cxistcnce  of  atony  and  spasm  in  the  same  vessels 

g  /!>/#  Linu  •/  Um  Pracikt  •/  Pbjtk^  toL  L  p.  j  J. 


Medicine.  267 

js  regarded  by  many  as  an  insuperable  difficulty, 
Ko  explanation  is  offered  of  the  mode  in  which  the 
action  of  the  heart  and  larger  arteries  is  augmented 
by  the  intervention  of  the  cold  stage  and  spasm. 
The  process  by  which  this  augmentation  restores 
the  energy  of  the  brain,  and  extends  such  energy 
to  the  extreme  vessels,  is  also  left  -entirely  in  the 
dark.  His  introduction  of  the  vis  medicatrix 
natura  is  liable  to  almost  all  the  objections  of 
the  anima  medica  of  Stahl,  and  must  be  con- 
sidered as  no  better  than  a  confession  of  igno- 
rance. In  all  these  respects,  and  many  others,  this 
celebrated  doctrine  rests  on  hypothetical  ground. 
This  will  appear  the  more  surprizing,  as  the 
learned  author  professed  to  disclaim  all  those  hy- 
pothetical opinions  which  go  to  the  formation  of 
theories;  and  seems  to  have  been  persuaded  that 
his  doctrine  of  fever  was  only  an  induction  from  a 
generalization  of  facts. 

It  would  be  injustice,  however,  to  Dr.  Cullen, 
not  to  subjoin  that  his  merits  are  extensive  and 
universally  acknowledged.  He  was  a  diligent  and 
faithful  collector  of  facts.  His  works  often  con- 
tain admirable  descriptions  and  sagacious  discri- 
minations of  diseases.  His  great  excellence  seems 
to  have  consisted  in  metnodical  arrangement. 
But  it  is  commonly  remarked,  and  apparently 
with  truth,  that  he  was  much  more  successful  in 
demolishing  the  systems  of  others  than  in  erecting 
his  own. 

The  next  system  which  demands  attention,  in 
the  order  of  time,  is  that  of  Dr.  John  Brown,  of 
Edinburgh.  I'his  original,  eccentric,  unfortunate 
man  framed  a  physiological  and  pathological 
theory,  whicli,  amidst  great  errors,  inconsistencies 
and  contradictions,  contains  many  vigorous  con- 
ceptions of  truth  and  nature,  and  some  which  it  is 


068  Medicine, 

probable  the  improvements  of  future  times  will 
serve  much  further  to  elucidate  and  confirm. 

Browk  assumed,  as  the  foundation  of  his  system, 
the  existence  of  an  unknown  principle,  on  which, 
when  acted  upon  by  stimuli*,  all  the  phenomena  of 
life,  health  and  disease  depend,  and  which  he  de- 
nominated excitability.  This  excitability  he  be* 
lieved  to  vary  in  different  animals,  and  in  the  same 
animal  at  different  times.  As  it  is  more  intense, 
the  animal  is  more  susceptible  of  the  action  of  ex- 
citing powers.  Exciting  powers,  or  stimuli,  may 
be  referred  to  two  classes ;  either  external,  as  heat, 
food,  wine,  poisons,  contagions,  the  blood,  se- 
creted fluids  and  air;  or  internal,  such  as  the  func- 
tions of  the  body  itself,  muscular  motion,  thought, 
emotion  and  passion.  Excitability  produces  no 
effect,  or  rather  does  not  exist,  unless  exciting^ 
powers  are  applied;  for  if  they  are  entirely  with- 
drawn, death  as  certainly  ensues  as  when  excita- 
bility is  consumed  by  the  excessive  application  of 
them ;  life  is  therefore  ^forced  state.  Excitement 
may  be,  in  just  measure,  too  great  or  too  small. 
Stimuli  applied  in  due  proportion  produce  that  just 
degree  of  excitement  which  constitutes  the  state 
of  health.  If  the  stimuli  are  diminished  below  the 
healthy  proportion,  he  supposed  the  excitability 
to  accumulate ;  if  increased  beyond  this  propor- 
tion, to  be  expended ;  and  on  these  opposite  states 
he  attempted  to  found  a  theory  of  diseases,  de- 
nominating the  former  direct^  the  latter  indirect 
debility.  Diseases  he  divided  into  two  classes. 
Sthenic  and  AstlieniCy  or  such  as  arise  from  in*- 
creased  or  diminished  excitement.  He  believed 
no  agent  on  the  living  body  could  properly  receive 
the  title  o(  sedative;  and  insisted  that  every  power 
that  acts  on  such  a  body  is  stimulant,  or  produces 
excitement  by  expending  excitability.  Whatever 
powers  therefore  may  be  employed,  and  however 
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ihfff  may  vary  fixHn  sueh  as  are  habitually  appfied 
to  produce  due  excitement,  they  can  only  weaken^ 
the  s^tem  hy  urging  it  into  too  much  motion,  or 
suffering  it  to  sii^  into  laoguor.  He  is  supposed 
to  have  included  both  the  nervous  and  muscular 
powers  under  the  term  of  excitability ;  yet  he  did 
not  consider  the  excitability  as  a  property  residhng 
in  and  depending  upon  the  mechanism  of  particu- 
lar parts,  but  as  an  uniform,  undivided  property, 
pervading  the  whole  system,  which  cannot  be 
affected  m  any  one  widiout  being  affected  in  a 
similar  manner  in  every  other  part. 

Dr.  Brown  supposes  the  proximate  cause  of 
fever  to  consist  in  debility,  which  may  be  either 
direct  or  indirect,  accordmg  to  the  nature  of  the 
noxious  powers  previously  applied  to  the  system. 
Hence  he  makes  two  divisions  of  fevers:  1st. 
Those  which  depend  on  direct  debility,  such  as 
intermittent  fevers,  typhus,  &c.  2d.  Those  which 
depend  on  indirect  debility,  such  as  malignant 
fever,  confluent  small-pox,  plague,  &c.  Having 
therefore  assigned  to  fever  its  place  in  his  series  of 
descending  excitement,  he  neglected  particularly 
to  inquire  into  its  symptoms,  or  to  enlarge  on  its 
treatment.  Thus  debility,  which  was  the  first  link 
in  the  chain  of  Dr.  Cctllen,  formed,  according  to 
the  theory  of  Dr.  Brown,  the  essence  of  feven 
He  altogether  denied  the  existence  of  spasm;  he 
ridiculed  re-action  and  the  vis  medicatrix  naturae 
and  he  wholly  overlooked  the  phenomena  of  mor^ 
bid  association  and  morbid  heat. 

In  a  word,  the  basis  of  Dr.  Brown's  system 
seems  to  be  this;  in  whatever  state  of  the  body, 
whether  healthy  or  diseased,  there  always  exists 
either  too  strong  or  too  weak  an  excitement. 
Hence  there  can  be  only  two  species  of  disease, 
two  methods  of  treatment,  and  two  kinds  of  me-? 
|ljFin4l  ?gents. 
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In  framing  his  system,  BRO^VN  seems  to  have 
combined  the  irritability  and  sensibility  of  Hal- 
LER  to  form  his  excitability;  and  to  that  eminent 
physiologist  he  was  probably  more  indebted  for  the 
first  hints  of  his  doctrine,  and  especially  for  the 
fects  on  which  it  is  founded,  than  to  any  preceding 
writer.  His  general  principles  are  supposed  more 
correctly  to  suit  the  condition  of  the  animal  econo- 
my in  health  than  in  disease.  The  fundamental 
position,  that  excitability  is  accumulated  and  ex- 
pended in  the  inverse  ratio  of  the  stimulation,  ap» 
pears  to  be  confirmed  by  many  facts  concerning 
the  application  of  heat  and  the  taking  in  of  food, 
during  the  healthy  states  of  the  body,  or  when  it 
is  only  affected  by  cold  or  hunger.  AVhether  it 
equally  holds  good  in  the  state  of  disease  is  more 
liable  to  doubt.  He  was  acauainted  with  only 
one  mode  of  action  of  the  living  principle,  that 
which  has  been  described  by  a  succeeding  theorist 
under  the  name  of  irritation ;  while  he  was  wholly 
regardless  of  the  influence  of  sensation,  volition 
and  association.  He  neglected,  or  was  ignorant 
of  most  of  the  important  relations  which  the  doc- 
trines of  modem  chemistry  bear  to  the  animal 
economy,  and  to  the  composition  of  animal  mat- 
ter. These,  however,  comprise  only  a  small  por- 
tion of  the  criticisms  to  which  this  system  is  ex- 
posed. 

But  with  all  these,  and  many  more  faults,  it 
cannot  be  denied  that  the  praise  of  genius  and  ori- 
jjinality  in  an  eminent  degree  belongs  to  Dr.  Brown, 
The  simplicity,  comprehensiveness  and  consist- 
ency, as  well  as  novelty,  of  his  system,  gave  it 
a  very  seducing  appearance,  and  contributed  great- 
ly to  its  prevalence.  One  of  the  greatest  excel- 
lences of  it,  as  applied  not  only  to  the  practice  of 
physic,  but  to  the  general  conduct  and  preserva* 
tion  of  health,  is,  that  it  impresses  on  the  mind  a 
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tense  of  the  impropriety  and  clanger  of  suddenly 
going  from  one  extreme  of  excitement  to  anothq^/ 

Near  the  close  of  the  eighteenth  century^  a  new 
medical  theory  was  presented  to  the  world  by  Dr. 
Eaasmus  Darwin,  in  his  celebrated  work  which 
he  entitled  Zoonomia. 

According  to  this  theory^  there  is,  in  every  part 
of  the  animal  system,  a  living;  principle,  which  is 
termed  Sensorial  Power ^  whicn  is  considered  as 
the  immediate  cause  of  all  its  motions,  and  is  sup- 
posed to  be  secreted  in  the  brain  and  spinal  mar- 
row. This  sensorial  power  is  capable  of  being 
acted  upon  in  four  different  ways,  or  it  possesses, 
•n  other  words,  four  different  faculties  or  modes 
of  action,  which,  in  their  passive  state,  are  d^ 
nominated  irritabittfy^  rensibiKty,  vobmtarityj  and 
associabilUy ;  and  in  their  active  state,  or  during 
exertion,  they  are  termed  irritation,  sensation,  vo^ 
lition,  and  association.  The  Acuity  termed  irritar- 
tion  is  exerted,  and  produces  fibrous  motions  in 
consequence  of  the  stimulus  of  external  bodies 
acting  on  any  part  of  the  system  where  sensorial 
power  resides.  That  of  sensation  is  exerted  in 
consequence  of  the  stimulus  of  pleasure  or  pain, 
occasioned  by  fibrous  motions  originally  produced 
by  the  sensorial  power  of  irritation.  That  of  vo- 
lition is  exerted  in  consequence  of  the  stimulus  of 
desire  or  aversion,  occasioned  by  fibrous  motions, 
which  had  been  previouslyproduced  by  the  senso- 
rial power  of  sensation.  That  of  association  is  at 
first  exerted  in  consequence  of  the  stimulus  of 
fibrous  motions,  previously  occasioned  by  irritaticm, 
sensation,  or  volition. 

Having  thus  stated  the  various  modes  of  action  of 
the  sensorial  power,  Dr.  Darwin  proceeds  to  de- 
liver the  other  fundamental  principles  of  his  theory. 
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During  the  application  of  any  of  the  above*- 
mentioned  stimuli,  the  sensorial  power  becomes 
exhausted;  on  the  contrary,  while  any  of  them  are 
withdrawn,  it  becomes  accumulated. 

In  order  to  illustrate  and  establish  his  important 
doctrine  of  association.  Dr.  Darwin  asserts  that 
there  are  various  circles  of  associate  motions  in  the 
animal  system,  which  may  take  their  names  from 
that  faculty  of  the  sensorial  power  by  which  thcv 
are  introduced.  Those  circles,  for  example,  which 
are  introduced  by  an  irritative  motion,  may  be 
termed  irritative  associate  motions;  and,  in  like 
manner,  the  sensitive  and  voluntary  associate  mo^. 
tions  are  produced  and  denominated.  All  these 
several  circles  of  motions  act  on  one  another  by 
means  of  the  sensorial  power  of  association ;  they 
may  be  affected  by  other  sensorial  motions,  such 
as  those  of  irritation,  sensation  and  volition;  and 
they  may  be  considered  as  compounded,  each  one 
of  smaller  circles;  as  for  instance,  the  great  circle 
of  irritative  associate  motions  may  be  supposed  te 
be  made  up  of  smaller  circles  of  the  same  kind. 

Conformably  to  this  scheme  of  association,  the 
introductory  link  of  any  circle  of  associate  motions 
may  have  its  action  increased,  diminished,  or  sus- 
tained in  the  natural  degree.  The  first  may  take 
place  either  in  consequence  of  excess  of  sensorial 
power,  the  stimuli  being  in  their  accustomed  de* 
gree;  or  in  consequence  of  excess  of  stimuli,  the 
sensorial  power  being  in  its  natural  degree ;  or  in 
consequence  of  excess  of  both.  The  second  may 
arise  either  from  want  of  sensorial  power,  the 
stimulus  being  in  its  usual  degree;,  or,  from  sub»- 
duction  of  stimuli,,  the  sensorial  power  being  in  its 
natural  quantity;  or  from  want  of  sensorial  power 
and  subduction  of  stimuli.  The  third  takes  place^ 
when  both  the  sensoriaF  power  and  the  stimuli  are 
in  proper  degree.     In  some  cases,  the  morbidly  in- 
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iis  Well  as  the  morbidly  diminished  actions 
cff  the  introdUGtoiy  link  of  a  circle  of  associate  mo- 
tions are  followed  by  similar  actions  of  the  other 
links ;  at  other  times^  by  contrary  actions:  In  the 
fbrmef  case  th^re  is  direct^  in  the  latter^  reverse 
sympathy.  The  morbidly  diminished  actions  aris- 
ing from  sabdnction  of  stimuli  are  sooner  relieved 
Aan  such  as  are  occasioned  by  want  of  sensorial 
power;  The  morbidly  increased  actions  which 
arise  from  excess  of  sensorial  power  are  more  vio- 
lent than  those  which  are  produced  by  excess  of 
stimuli.  Hence  inflammatoiy  diseases  are  common* 
]y  preceded  by  subduction  of  stimuli^  and  conse- 
quent accumulation  of  sensorial  power.  But  when 
excess- of  sensorial  power  is  acted  upon  by  excess 
of  stimuli,  the  exertion  which  follows  is  &r  j^reatejr 
aikid  more  destructive.  Hence  the  mortincation 
of  frozen  limbs  when  brought  near  the  fire^ 

According  to  Dr.  Darwin,  all  those  parts  which 
are  subjected,  during  health,  to  perpetual  action,  as 
the  heart  and  arteries,  accumulate  sensorial  power 
fiister  when  impeded,  than  those  which  are  sub« 
jected  only  to  intermitted  action.  When  stimuli, 
which  are  usually  applied  to  any  particular  part  of 
the  system,  are  withdrawn,  an  accumulation  of  sen- 
sorial power  takes  place  there,  proportioned  to  the 
subduction  of  those  stimuli  and  to  the  state  of  that 
part. 

The  exertion  of  any  part  of  the  system.  Dr. 
Darwin  believes,  may  be  proper,  or  greater,  or 
smaller  than  it  ought  to  be.  All  diseases,  there- 
fore, orifi;inate  in  the  exuberance,  deficiency,  or 
retrograde  action,  of  the  faculties  of  the  sensorium,' 
as  their  proximate  cause ;  and  consist  in  the  dis- 
ordered motions  of  the  fibres  of  the  body,  as  the 
proximate  effect  of  the  exertions  of  those  dis- 
ordered faculties.  Hence,  in  conformity  with  the 
principles  before  mentioned,   health, 
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tion,  and  the  various  degrees  of  exhaustion  of  sen- 
sorial power,  or  torpor  from  accumulation  of  sen- 
fiorial  power,  will  be  found  to  ensue. 

After  premising  these  general  principles,  and  de- 
ducing from  them  miany  important  doctrines  con- 
cerning the  sound  and  diseased  stated  of  the  ani- 
mal system,  Dr.  Darwin  proceeds  ta  offer  bis 
theory  of  fever,  which,  whatever  may  have  been 
the  remote  cause  of  it,  he  supposes  ta  consist  in  the 
increase  or  diminution  of  direct  or  reverse  associafed 
motions.  It  commences  in  a  particular  organ,  oc- 
cupies one  or  more  disordered  tribes  or  trains  of  as- 
sociate motions,  and  is  more  or  less  complicated 
according  to  the  number  of  such  disordered  tribes. 

Dr.  Darwin's  doctrine  of  fever  may  therefore 
be  considered  as  follows.  When  the  torpor  of  any 
part  of  the  system,  owing  to  deficient  irritation,  oc- 
casioned either  by  the  subduction  of  the  natural 
stimuli,  and  consequent  accumulation  of  sensorial, 
power,  or  by  the  application  of  powerftil  stimuli 
and  consequent  exhaustion  of  the  same  living  prin- 
ciple, is  such  as  to  occasion  diminished  action  of 
that  part,  the  following  effects  will  take  place; 
the  next  link  of  the  tribe  of  associate  motions  falls 
also  into  a  torpor,  from  defect  of  excitement  of 
the  sensorial  power  of  association,  and  so  the  sub- 
sequent one,  till  a  general  torpor  affects  the  sys- 
tem. Tliis  constitutes  the  cold  paroxysm  of  feven 
This  general  torpor  remains  till  the  accumulation 
of  the  sensorial  power  of  association  is  formed, 
which  overbalances  that  defect  of  excitement  of  as* 
sociation,  and  then  the  torpor  ceases,  and  the  hot 
fit  of  fever  is  produced.  When  the  torpor  of  the 
part  first  affected  is  occasioned  by  the  subduetioD 
of  the  natural  stimuli,  this  is  likewise  thrown  into 
increased  action  during  the  hot  fit.  But  if  it  arise 
from  exhaustion  of  sensorial  power,  the  part  re- 
mains in  a  torpid  state  during  the  hot  fit.  The  torpor 


induced  by  tbe  Aubdacdoa  of  natural  sdmuli^  i|$^ 
is  ovevoMW  at tbi  end  ofthe  cdkiiity  always  _  ^ 
rise  ta  feTos  of  strong  pulse;  since,  in  such  cai^ 
all  the  parts  of  the  system  have  their-  ^ctkot  In- 
creased during  the  hot  fit  The  torpor  arisii^^om 
the  exhaustion  of  sensorial  power  produced  vari- 
ous effects,  according  to  the  part  in  whicli  it  taki^ 
place.  When  seated  Jp  the  stomachy  it  always 
produces  continued  fever,  with  weak  pulse.  Jhi 
this  case,  in  consecjuence  of  the  torpid  state  of  the 
stomach,  the  arterial  system  likewise  falls  into  tcH> 
por,  from  defect  of  the  excitement  of  association; 
therefore  an  accumulation  of  the  sensorial  power 
of  association  takes  place  in  the  arterial  system. 
But  this  accumulation  is  so  great,  owing  to  the 
uninterrupted  actions  of  the  stomach,  catenated 
with  those  of  the  arterial  system,  that  it  affects 
the  next  link  of  the  associate  train,  that  is,  the 
capillaries  of  the  skin,  with  increased  energy^ 
Hence  these  last,  in  this  kind  of  fever,  are  per- 
petually exerted  with  great  increase  of  action. 
When  torpor  affects  the  secerning  vessels  of  the 
brain,  it  produces  fever  with  artenal  debility.  In 
this  case,  the  secretion  of  sensorial  power  being 
more  or  less  impaired,  languid  actions  of  every 

}>art  of  the  system  must  be  the  consequence.  In 
evers  from  this  cause,  the  action  of  the  capillar 
ries  is  diminished  with  that  of  all  the  rest  of  the 
system.  Hence  the  heat  of  the  body  does  not  rise 
above  the  natural  standard,  and  sometimes  it  is 
even  lower  throughout  the  course  of  the  disease; 
a  phenomenon  which  serves  to  direct  the  attention 
to  this  cause.  AVhen  torpor,  from  exhaustion  of 
sensorial  power,  affects  other  parts  of  the  system 
sympathetically  associated  with  the  stomach,  such 
as  the  liver,  spleen,  &c.  the  stomach  falls  into  tor- 
por, from  defect  of  the  power  of  association,  and, 
in  like  manner,  the  arterial  system,  till  a  general 
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torpof  is  formed,  which  constitutes  the  cold  fif , 
During  this  cold  fit,  an  accumulation  of  the  asso-* 
ciative  sensorial  power  takes  place  in  the  stomach, 
arterial  system,  &c.  which  more  than  compensates 
this  defect  of  excitement  in  the  sensorial  power 
of  association;  consequently  ail  these  parts  are 
thrown  into  increased  action.  This  constitutes  the 
hot  fit,  which,  according  to  the  degree  of  accu- 
mulation of  the  sensorial  power  of  association,  and 
the  force  of  stimuli  applied  to  it,  will  produce  va- 
rious effects.  Hence  various  kinds  of  intermittent 
fevers;  or  these  increased  actions  may  be  in  such 
degree  as  to  produce  sensation,  and  thereby  oc- 
casion inflammatory  fevers:  or,  lastly,  such  in- 
creased actions  may,  in  consequence  of  their  vio^ 
lence,  produce  a  smaller,  or  greater,  or  complete 
exhaustion  of  sensorial  power  m  some  part  essential 
to  life.  Hence  various  kinds  of  continued  fevers 
with  arterial  debility,  or  even  death. 

On  this  extensive  scale  of  sympathy  and  associa- 
tion, Dr.  Darwin  endeavours  to  account  for  a 
great  number  of  the  phenomena  of  diseases,  and 
(especially  for  those  of  fever.  From  the  same  doc-» 
trine  he  deduces  the  indications  of  cure,  and  eXf 
plains  the  operation  of  the  remedies  by  which  these 
mdications  are  fulfilled.' 

The  extensive  and  accurate  observations  of  the 
laws  of  organic  life,  the  sagacious  conjectures  and 
profound  reflections  which  abound  in  the  Zoonomiaj 
must  be  greatly  admired.  The  most  competent 
judges  seem  to  concur  in  pronouncing  it  the  ablest 
medical  work  of  the  eighteenth  century.     In  col- 


*  The  Dumber  of  compartmenu  which  bdong  to  the  lyttem  of 

philosophy  delivered  in  Zoonomia^  the  cycles  and  epi-cyclet,  and  the  Tarict]^ 
tod  intricacy  of  the  relations  they  bear  to  each  other,  render  it  difficult  to 
^omprize,  within  a  short  compass,  such  an  abstract  as  can  do  justice  to  the 
ingenuity  and  learning  of  the  celebrated  author.  If  this  attempt  ihould  b« 
found  unsuccessful,  the  difi^lty  of  combining  clearness  and  breyity  ^ 
^chps  of  s^ch  a  kind  will  not  be  forgotten. 
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Iccting  and  arranging  the  facts  belonging  to  animal 
life,  and  unfolding  the  influence  of  morbid  associa- 
tion, which  involves  the  essence  of  diseases,  the 
author  undoubtedly  excels  all  preceding  writers. 
Still,  however,  his  work  must  be  allowed  to  labour 
under  great  faults  and  radical  deficiencies.  In 
many  instances  he  gives  the  rein  to  his  imagina* 
tion,  and  suffers  fanciful  speculations  to  usurp  the 
place  of  facts  and  legitimate  reasoning.  His  doc-» 
trine  of  the  retrograde  action  of  the  absorbents,  of 
"which  he  makes  such  firequent  and  important  use, 
in  a  great  many  various  states  of  disease,  may  be 
mentioned  as  one  of  those  which  seem  to  want 
confirmation.  And  there  is  reason,  indeed,  to  ap- 
prehend that  errors  still  more  fundamental  and  es- 
sential have  crept  into  this  vast  plan  for  binding 
together  the  scattered  facts  of  medical  knowledge, 
and  converging  into  one  point  of  view  the  laws  of 
animated  nature.  That  interesting  doctrine  com- 
mon to  Dr.  Brown  and  Dr.  Darwin,  that  all  the 
phenomena  of  life  are  to  be  explained  on  the  prin- 
ciple of  the  excitability  or  sensorial  power  being 
accumulated  and  expended,  in  the  inverse  ratio  of 
stimulation/  however  elegantly  it  may  admit  of 
illustration  by  the  use  of  heat,  light  and  food,  after 
coldness,  darkness  and  hunger,  seems  to  fail  in  its 
application  to  many  morbid  states  of  the  system. 
It  appears,  on  the  contrary,  often  to  happen  that 
excitement  and  excitability  are  increased  at  the 

t  The  originality  of  some  of  the  leading  <Iortrineit  delivered  by  Dr.  Dai- 
win  has  been  called  in  question.  He  himself  recognizes  the  coincidenoe 
of  some  of  his  opinions  with  those  of  Dr.  Brown  ;  but  contends  that  he 
arrived  at  his  conclusions  on  those  subjects  by  a  different  train  of  reatooing 
from  that  of  the  Scottiyh  theorist.  He  alw  declares,  and  asserts  that  hit 
friends  are  able  to  attest  the  fact,  that  the  greater  part  of  his  work  had  lain 
by  him  twemty  yean  before  its  publication.  These  facn  evidently  preclude 
the  probability  of  his  beinp:  much,  if  at  all,  iruh  bred  ro  Dr.  Brown.  Dr. 
HARTLf  V  seems  to  have  been  the  first  who,  cl'arly  and  with  effect,  em- 
ployed the  principle  of  asstxiation  to  account  for  the  phenomena  of  tbeani- 
«ui  economy.  (S^c  OSier^atio/u  on  Man.)  It  is  not  improbable  that  Dr« 
pAtwiN  was  indebted  Co  him  (or  sonic  liinti  in  funning  hit  great  ifork* 
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same  time^  and  perhaps  still  oftener  that  ^ey  are 
diminished  and  wasted  together.''  The  radical 
defect  in  every  inquiry  of  this  kind  is  our  unac«- 
quaintance  with  the  nature  of  the  vital  principlei 
a  defect  which  the  scantiness  and  imperfection  of 
all  human  knowledge  does  not  seem  likely  speedily 
to  supply. 

In  a  review  of  the  systematic  arrangements  of 
medical  knowledge,  which  have  been  undertaken 
in  the  course  of  the  eighteenth  century,  it  would 
be  improper  to  pass  without  notice  the  learned 
and  laborious  work  of  M.  Lieut aud,  first  Phy. 
sician  to  the  Monarch  of  France,  published  nearly 
fifty  years  ago,  under  the  title  of  Synopsis  Universa 
Medicina.  This  singular  work  was  attempted  on 
the  plan  of  collecting  all  the  facts  that  experience 
has  taught,  without  any  reasoning  concemmg  their 
causes.  But  the  total  want  of  method,  perhaps 
the  unavoidable  result  of  the  plan,  continually  intro- 
duced  such  confusion  as  to  render  this  performance 
much  less  instructive  and  useful  than  might  have 
been  expected. 

It  may  also  appear  improper  to  omit  some  no* 
tice  of  a  theory  of  fevers,  formed  by  the  late  Sir 
John  Pr ingle,  which,  from  its  peculiar  character, 
has  been  denominated  the  putrid  theory.  Having 
been  long  conversant  with  the  malignant  diseases 
of  camps  and  military  hospitals,  that  respectable 
physician  adopted  the  notion  of  miasmata  and  con- 
tagions operating  like  a  ferment  on  the  animal 
fluids,  and  thereby  producing  putrid  fevers.  This 
doctrine  of  fevers,  however,  is  regarded  as  so 
Vague  and  improbable  that  few  have  been  induced 
to  adopt  it. 


V  The  author  it  aware  that  Dr.  Dakwxn's  theory  makes  proYuioa  tm 
meet  thu  difficuhy  and  to  explain  it;  but  whether  the  dphmtioo  be     '^ 
ciently  satiifactorj,  remains  to  be  decided^ 
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:  Amonff  fiving  authors,  many  have  been  soiratlf 

dtstinguiuied  for  their  efforts  to  improve  the  tneory 

and  treatment  of  diseases,  that  it  would  be  inex* 

cuaable  to  omit  their  names  in  this  retrospect. 

Our  learned  and  excellent  countryman.  Dr.  Kush, 

itands  in  the  first  rank  of  medical  theorists  in  the 

United  States.     His  doctrine  of  the  proximate 

€ause  of  fever  is  the  result  of  a  long,  vigilant,  and 

enlightened  attention  to  the  phenomena  of  febrile 

diseases,  and  to  the  various  plans  of  cure  which 

his  extensive  learning  enabled  him  to  survey.    The 

pathology  of  the  blood-vessels,  which  had  been 

too  much  neglected  by  preceding  theorists,  seems 

to  have  employed  a  pnncipal  share  of  his  attention 

in  framing  his  doctrine  of  fevers;  which  makes 

their  proximate  cause  consist  of  a  convulsion  in  the 

tangiqferous,  but  more  particularfy  in  the  arterial 

system*    In  conformity  to  this  opinion,  his  decisive 

and  energetic  treatment   of  jfebrile  diseases  is 

chiefly  directed  to  the  reduction  of  excessive,  and 

die  liberation  of  oppressed  action,  by  depletion,  and 

other  analogous  means ;  or  to  the  support  of  feeble 

action  by  appropriate  stimulants ;  and  afterwards 

to  the  transfer  of  remaining  morbid  action,  of 

whatever  kind,  from  the  vascular  system  to  parts 

less  essential  to  life." 

The  inquiries  concerning  the  nature  and  consti- 
tution of  pestilential  fluids y  which  have  been  pro- 
secuted with  great  learning  and  ingenuity  by  Dr. 
MiTCHiLL,  so  radically  concern  many  of  the  lead* 
in^  doctrines  of  diseases,  that  they  may  justly  be 
said  to  embrace  a  new  theory.  His  doctrine,  as 
was  before  mentioned,  is  this,  that  the  acid  offspring 
of  putrefaction,  composed  of  oxygen  and  azote 
(which  latter  he  denominates  septon)  chemically 
united^  forms  the  febrile  poison  whose  ravages  ars 
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often  so  fatally  experienced  j  and  that  alkaline  find 
calcareous  substances  afford  the  best  means  of  ex- 
tinguishing its  virulence.  The  evidence  he  ad^* 
duces  to  maintain  this  doctrine,  drawn  from  an- 
cient as  vsrell  as  modem  authorities,  and  from  fact9 
observed  in  all  parts  of  the  globe,  does  equal 
honour  to  his  diligence  and  erudition. 

In  Germany  there  are  several  eminent  physi- 
cians who  lately  have  published  sjrstems  of  medi- 
cal doctrines,  which  are  said  considerably  to  differ 
from  all  preceding  ones,  and  which  attract  much  at- 
tention in  that  enlightened  part  of  Europe.  Amon^ 
these,  the  names  of  Reil,  Roschlaub,  and  Hupe- 
LAND  deserve  particularly  to  be  mentioned;  but 
the  confinement  of  their  opinions  to  the  Grerman 
language  prevents  them  from  being  sufficiently 
known  to  give  any  account  of  them  in  this  review; 

Within  a  few  years  Dr.  Reich,  of  that  country, 
has  presented  to  the  public  a  new  theory  of  fevers^ 
which  seems,  however,  to  have  attracted  but  little 
attention,  and  it  is  believed  is  now  filing  into 
neglect.  His  fundamental  doctrine  is,  that  fevers 
are  produced  by  destruction  of  the  equilibrium  be-* 
tween  oxygen  and  the  other  principles  which  enter 
into  the  composition  of  the  animal  body;  and  that 
fevers  may  be  most  speedily  cured  bv  introducing 
and  restoring  equally,  to  all  parts  of  tne  body,  such 
a  quantity  of  oxygen  as  is  necessary  to  re-establish 
the  equilibrium  between  the  different  constituent 
parts.  And  hence  he  infers  that  acids,  especially 
the  mineral  acids,  and  particularly  the  muriatic 
acid,  are  more  adapted  ttian  any  other  remedies  \9 
the  cure  of  fevers. 

Among  the  improvements  which  occurred  ta-» 
wards  the  close  of  the  eighteenth  century,  PjieHi 
made  Medicine  holds  a  distinguished  rank.  Thif 
knowledge  of  the  gases  in  the  last  quarter  of  the 
century  assumed  a  regular   and  scientific  form^ 
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And  th^  analysis  of  the  atmosphere  by  Scheele  and 
Lavoisier,  at  that  period,  gave  a  new  aspect  to 
many  doctrines  of  the  animal  economy,  both  in  its 
healthy  and  diseased  state.  When  the  composition 
of  the  atmosphere,  its  influence  in  the  function  of 
respiration,  and  the  constitution  of  animal 'matter^ 
"Were  ascertained,  it  was  natural  to  suppose  that 
many  of  the  gases  received  into  the  lungs  m  breath- 
ing might  become  powerful  remedies.  M.  Four- 
CROY  took  the  lead  in  this  inquiry,  and  was  soon 
assisted  by  the  exertions  of  Dr.  Girtanner.  Dr. 
Beddoes  was  the  first  who  introduced  the  pneu- 
matic  practice  into  Great-Britain,  where  it  appears 
to  have  been  more  assiduously  cultivated,  and  ap- 
plied to  a  fi[reater  variety  of  medical  purposes  than 
in  any  other  country.  The  names  of  Davy^ 
Thornton,  and  Townshend  are  also  to  be  men- 
tioned among  the  most  enterprising  cultivators  and 
improvers  of^this  practice.  The  sanguine  expec- 
tations of  those  who  first  proposed  this  mode  of 
applying  remedies  seem  hitherto  scarcely  to  have 
been  answered;  but  how  far  industry  and  inge-* 
nuity  may  hereafter  vary  and  improve  the  prac* ' 
tice,  must  be  left  to  the  decision  of  time. 

The  methodical  arrangement  of  diseases,  called 
Nosology,  had  its  birth  in  the  eighteenth  century. 
This  consists  in  a  systematic  distribution  of  dis« 
eases  into  classes,  orders,  genera,  and  species,  on 
the  plan  of  natural  history.  This  scheme  of  ar-» 
rangement  was  first  conceived  by  Sydenham,  and 
afterwards  by  Baglivi,  towards  the  close  of  the 
seventeenth  century.  For  the  first  actual  attempt 
the  world  is  indebted  to  Francois  Boissier  de 
8auvaces,  an  eminent  Professor  of  Medicine  at 
Montpelier,  who  published  his  laborious  work  in 
the  early  part  of  the  eighteenth  century.  After 
Sauvages,  this  subject  was  cfaltivated  by  Linn-^cus, 
to  whose  genius  for  arrangement  every  branch  of 

aO 
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natural  history  is  so  greatly  indebted ;  by  Rodol-' 
PHUS  Augustus  VoGEL,  of  Goettingen ;  by  John 
Baptist  Sagar,  of  Iglaw,  in  Moravia;  by  Dr. 
CuLLEN,  of  Edinburgh;  by  Dr.  Macbride,  of 
Dublin;  and  by  Dr.  Darwin,  in  his  Zoonomia; 
besides  some  others  of  mferior  note.  For  some 
time  past,  the  influence  of  Nosology  has  been  evi- 
dently on  the  decline.  The  ever-varying  forms 
of  diseases  arc  s'o  dissimilar  to  the  steady  and  fixed 
character  of  the  objects  belonging  to  the  three 
kingdoms  of  nature,  that  it  is  difficult  ta  account 
for  the  confidence  and  zeal  with  which  this  sub- 
ject has  been  cultivated  by  some  distinguished 
names.  It  cannot,  however,  be  denied,  that  noso- 
logical inquiries  have  produced  many  good  eflfects; 
they  doubtless  promote  the  discrimination  of  dis- 
eases ;  and  many  of  the  questions  they  involve  are 
extremely  interesting  to  the  practical  physician. 
An  undue  reliance  upon  nosology,  and  allowing 
it  to  substitute  names  for  realities,  seem  to  have 
produced  the  mischief  which  has  thrown  it  intO' 
discredit. 

The  cool  regimai  in  fevers  constitutes  one  of  the 
most  universally  acknowledged  improvements  in 
the  practice  of  physic  of  the  eighteenth  century. 
A  revolution  on  this  point  was  begun  by  the  new 
and  interesting  doctrines  which  the  sagacity  of 
Sydenham  had  enabled  him  to  develope  towards 
the  latter  part  of  the  preceding  age.  Every  day's 
additional  experience  gave  some  new  confirmation 
of  this  important  practice.  A  further  acquaint- 
ance with  the  diseases  of  hot  climates,  where  the 
])lcasantness  as  well  as  the  efficacy  of  coolness  in 
levers  had  overcome  the  opposition  both  of  theory 
and  prejudice,  gave  a  deep  blow  totlxe  alexiphar- 
mic  and  heating  system.  The  good  effects  of 
coolness  in  the  small-pox,  and  more  esj)ecially  in 
the  improved  stages  of  the  inoculation  of  that  dis- 
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ease,  seem  to  have  §ettled  the  determinatioQ  of 
physicians  to  extend  the  same  remedy  to  the  treM« 
ment  of  fevers.  And  the  conviction  since  wJ:wight 
by  experience  and  observation,  both  on  the  public 
and  medical  mind,  may  now  be  s^id.  to  have 
established  this  improveme^nt  on  the  firmed  basis. 

It  is  remarkable  that  although  tl^  use  of  cold 
air  and  cold  water  had  been  recommended  in  ar- 
dent fevers  by  Hippocrates,  Galen,  Celsius, 
and  most  of  the  celebrated  physidj^ns  of  antiquity^ 
as  well  as  by  many  eminent  modems,  it  was  dis- 
countenanced by  BoERHAAVE  and  all  the  disciples 
of  his  school.  In  his  commentator  Van  Swietbn, 
and  in  the  writings  of  Pringle,  Cleghorn,  Lind, 
and  even  Cullen,  little  is  to  be  found  in  commen- 
dation of  this  salutary  practice.  It  remained  for  the 
learned  andjudicious  JDr.  Currie,  of  Liverpool,  in 
Great- Britam,  to  extend  the  cool  regimen  in  fevers, 
by  adding  to  the  use  of  cool  air  and  cold  drinks, 
the  affusion  of  cold  water  over  the  surface  of  the 
body,  when  in  a  very  dry  and  heated  state.  This 
remedy,  the  application  of  which,  by  16ng  ex- 
perience, he  has  been  enabled  precisely  to  regulate 
and  determine,  may  be  confidently  pronounced  to 
be  one  of  the  greatest  of  modem  improvements  in 
the  practice  of  physic." 

In  the  course  of  the  century  under  review,  some 
3:\rticular  diseases  have  been  treated  with  more 
success  than  in  former  periods.  It  may  not  be  im- 
Droper  to  direct  the  attention  of  the  reader  to  a 
'ew  of  the  most  remarkable  of  these. 

The  triumph  of  medicine  over  the  Small-PoxliBS 
3een  completed  in  the  eighteenth  century.  This 
icourgc  of  the  human  race  has  exceeded  all  other 
liseascs  in  the  number  of  its  victims,  and  in  the 


w  See  Dr.  CuerieN   MtdUal  Reports  m  tU  Efftcii  rf  WtUr^  tUi  md 
^arm^  «i  a  Rxmedj  in  F<ver^  and  Qtber  Ditcaiet, 
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which  he  drew  upon  himself  by  this  measure  is 
scarcely  credible.  The  physicians  in  general  highly 
disapproved  his  conduct.  Dr.  Douglass/  one  of 
their  number,  who  had  received  a  regular  medical 
education  in  Scotland,  his  native  country,  stood 
foremost  in  the  ranks  of  opposition.  He  wrote, 
declaimed,  and  employed  all  his  influence  against 
the  intrepid  innovator.  The  medical  gentlemen 
were  joined  by  the  populace,  who  were  so  much 
inflamed  against  what  they  esteemed  a  species  of 
murder,  that  Dr.  Boylston  was  in  danger  of  his 
life/  and  Dr.  Mather  was  scarcely  less  an  object 
of  popular  indignation.  But  the  greater  propor- 
tion of  the  Clergy  of  Boston  embarked  m  sup- 
port of  the  measure ;  they  preached  and  wrote"  m 
favour  of  it,  until,  at  length,  their  influence,  greatly 
confirmed  by  the  success  attending  Dr.  Boylston's 
practice,  gradually  overcame  the  opposition ;  and 
near  three  hundred  persons  were  soon  after  inocu- 
lated in  Boston  and  the  neighbouring  towns.^ 


y  Br.  Douglass  is  said  to  have  been  a  man  of  learning  and  talents.  Hit 
published  some  small  medical  pieces,  and  corresponded  with  Dr.  ColoeNi 
of  New- York,  who,  in  one  of  his  medical  communications,  speaks  of  him 
in  terms  of  high  respect.  He  was,  however,  conceited  and  arrogaoti 
and  behaved  with  great  disingenuousness  in  his  opposition  to  Boylston. 

z  Dr.  BoTLSTOM*s  house  was  attacked  with  so  much  violence,  that  he  and 
his  family  did  not  consider  themselves  safe  in  it.  He  was  assaulted  in  the 
streecs,  loaded  with  every  species  of  abuse,  and  execrated  as  a  murderer* 
Indeed,  many  sober,  pious  people  were  deliberately  of  opinion,when  he  com- 
menced the  practice  of  inoculation,  that  if  any  of  hit  patients  fthould«die» 
he  ought  to  be  capitally  punished.  A  bill  was  brought  into  the  Legislature 
for  prohibiting  the  practice,  under  severe  penalties,  and  actually  passed  the 
House  of  Representatives ;  but  some  doubts  existingfin  the  CouncU,  its  pro- 
gress was  arrested,  and  it  never  became  a  law.  See  Hutchinson's  HU* 
tory  of  MassacLuieitSf  vol.  ii.  p.  247,  &C. 

a  The  newspapers  teemed  with  pieces  on  both  sides  of  this  intercidilg 
controversy;  and  especially  with  some  of  a  very  virulent  character,  Iraiii 
the  opponents  of  inoculation.  The  Couramt^  a  newspaper  edited  at  that 
time  by  a  brother  of  Dr.  Benjamin  Franklin,  took  a  decided  part  with 
Douglass  and  his  coadjutors,  llie  young  philosopher  was  then  an  ap* 
prentice  in  the  office,  and  employed  his  opening  talents  in  favour  of  the 
same  deluded  party.     AT.  S.  Letter  0/  the  Rev,  Dr,  Eliot  to  the  A^tlnr, 

h  Hutchinson's  History  0/ /^assafhytetts^  vol.  ii. 
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*  A  degree  of  the  same  prejudice  and  oj^positieii; 
which  raged  with  so  much  vioknce  itt  BtfStMi^ 
continued  to  be  manifested  not  onlv  theVe,  but 
also  in  many  other  places^  for  a  considerable  tiine 
afterwards.  But  the  practice  gradually  gldiiUfS 
ground^  and  became  general  in  wew-EnglandV'in 
a  few  years  it  was  adopted  in  New-York  and  Phiht- 
delphia;  and  in  the  year  1738  had  reached  Chaiies^ 
ton,  in  South-Carolina. 

Till  near  the  close  of  the  century  now  under  con- 
sideration, the  inoculation  of  the  small-pox  con- 
tinued more  and  more  to  prevail,  and  to  become 
the  settled  habit  of  all  that  portion  of  society  who 
were  placed  in  easy  circumstances,  and  possessed' 
the  better  dej^rees  of  intelligence .  The  advantages, 
however,  ot  this  practice,  notwithstanding  all  its 
benefits  to  the  individuals  who  employed  it,  were 
supposed  by  many,  on  a  general  calculation  of 
human  life,  to  be  extremely  problematical.  B^ 
carrying  the  disease  more  frequently  and  univer- 
sally through  cities  and  countries,  it  was  found  that 
the  poorer  classes  of  people,  which  constitute  the 
great  mass  of  every  nation,  were  much  oftener  ex- 
posed to  casual  infection  j  and  that,  on  the  whole, 
the  mortality  of  mankind  from  this  disease  was 
thereby  much  augmented. 

But  such  doubts  and  difHculties  as  these  arising 
in  the  mind  of  the  philanthropist,  and  much  of  the 
importance  of  the  inoculation  of  the  smaU-poJC, 
even  to  those  who  employed  it,  were  removed  b)^ 
the  discox'^ery  of  the  inoculation  of  the  Vaccine  Dk^ 
easCy  in  the  year  1798.  This  may  perhaps  be  justly 
considered  as  the  most  memorable  improvement 
ever  made  in  the  practice  of  physic,  oy  ^ibsti- 
tutin^  a  disease  so  much  milder  that  it  cannot/ail 
of  being  universally  preferred,  and  one  which  at 
the  same  time  affords  effectual  security  against  the 
small-pox,  the  prospect  is  presented  of  speedily 
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exterminating  the  latterdisease,and  thereby  cloAng 
a  great  outlet  of  human  life. 

To  Dr.  Jenner,  of  Great-Britain,  the  world  19 
indebted  for  this  incomparable  discovery.  For  al- 
though there  has  existed,  perhaps  from  time  imme- 
morial, some  popular  knowledge  of  the  vaccine  dis- 
ease, and  of  the  fact  of  its  rendering  the  human  svs^ 
tem  unsusceptible  of  the  small-pox/  yet  the  practice 
of  inoculating  it  successively  from  one  person  to 
another  as  a  substitute  for  the  small-pox,  and  the 
investigation  of  the  principal  circumstances  which 
ought  to  regulate  that  inoculation,  in  order  to  con- 
fer upon  it  the  greatest  certainty  and  success,  seem 
undoubtedly  to  have  originated  with  thatphysician. 
Further  investigations  and  discoveries  have  since 
been  made,  concerning  the  nature  and  the  inocu- 
lation of  this  disease,  by  other  physicians,  particu- 
larly by  Drs.  Pearson  and  Woodville,  and  Mn 
Ring,  of  London/' 

All  preceding  ages,  and  a  considerable  portion 
of  the  eighteenth  century,  abound  in  accounts  of 

t  For  a  number  of  years  before  Dr.  Jenner*8  discovery,  it  was  knows 
to  many,  physicians  as  well  as  orhcr»,  that  a  disease  existed  among  the 
cattle  in  Great-Britain,  particularly  in  Gloucestershire,  which  it  wm  sMtig 
among  the  common  people,  when  communicated  to  the  hnman  jubject« 
formed  a  defence  againbt  Smali-Fox,  Dr.  Barry  tells  us  that  this  diseats 
has  been  long  known  in  Ireland,  under  the  name  of  Sbitueb  ;  he  givet  in- 
stances of  persons  who  had  passed  through  it  Jijiy  yearx  ago ;  and  mentions 
that  one  woman,  eighty  years  of  age,  declares,  that  as  long  ai  she  can  re^ 
member,  the  opinion  prevailed,  that  peopio  who  had  the  Shhach,  or  C»w 
Pox,  could  not  take  the  Small-Pox ;  and  that  many,  at  that  early  period, 
purposely  exposed  themselves  to  the  former,  to  avoid  taking  the  latter. 
Traces  have  also  been  found  of  some  knowledg^e  of  this  disease  existing  in 
other  part4  of  Europe,  among  the  lower  classes  of  pcoplci  *a  number  €>C 
years  before  the  publication  of  Dr.  Jknner.     See  Barry  on  C0wP§». 

d  An  institution  in  Grcat-Britain,  for  the  purpose  of  preserving  and 
communicating  the  vaccine  infection,  and  particularly  for  inoculating  the 
poor,  has  been  formed  since  the  publication  vf  Dr.  Jen  ner*s  discovery.  For 
thib  the  public  are  principally  indebted  to  the  enlightened  and  benevolent 
exertions  of  Dr.  Pxarson,  of  London.  A  similar  institution  hat  been 
more  recently  formed  in  the  city  of  New- York.  The  first  pcnon  who 
inoculated  with  the  vaccine  virus,  in  the  United  States  was  Dr.  Water- 
house,  Professor  of  tlie  Theory  and  Practice  of  Physic  in  the  University 
of  Cambridge,  MdssachuKtts. 
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die  destnictiveness  of  the  Scurvy  in  ships  on  long 
voyages,  in  armies,  particulariy  in  garrisons^  as 
well  as  in  some  regions  of  the  high  latitudes. 
^Towards  the  close  ot  the  period  unaer  examina- 
tion, that  dreadful  disease  has  been  disarmed  of 
all  its  violence,  and  seems  now  to  be  completely 
reduced  under  the  dominion  of  the  healing  s^t. 
This  revolution  has  been  effected  by  procuring  for 
persons  in  the  situations  above  mentioned  more 
comfortable  shelter,  cloathing  and  food.  Fresh 
meats  substituted  for  salted,  and  vegetables  plen- 
tifully supplied,  especially  the  vejjetable  acids, 
may  be  considered  among  the  principal  means  of 

])rcvcntion  and  cure.  The  citric  acidy  in  particu- 
ar,  has  accomplished  wonders  in  this  disease;  and 
the  late  discovery  of  crystallizing  it  renders  the 
remedy  conveniently  portable  to  any  distance,  and 
capable  of  preservation  in  all  climates  and  seasons^ 
and  for  any  length  of  time.  The  eminent  services 
of  Dr.  LiND  in  improving  6ur  knowledge  of  this 
disease  can  never  be  forgotten.  Tlie  philosophic 
and  enterprising  Captain  Cook  was  the  first  who 
reduced  the  improvements  in  nautical  medicine  to 
practice,  in  all  their  extent,  and  with  complete 
success/ 

Pestilential  diseases  are  supposed  to  have  greatly 
abated  in  frequency  and  malignity  in  the  course  of 
the  eighteenth  century.     This  observation,  how- 

#  In  the  fifit  voyagr  for  the  esUblMhiricnt  of  the  fast-India  Company, 
oat  of  four  hundred  and  eighty  men  one  hundred  and  five  died  of  tcmr^. 
before  they  reached  the  Cape  of  Good  Hope.  Lord  Anson,  in  hit  Toy* 
age  round  the  world,  lost,  from  the  same  disorder,  fonr-fiftht  of  his  oHieP 
lul  number.  Those  who  have  read  the  narrative  of  his  expedhioo,  by 
Robins,  wiQ  recollect  the  dreadful  picture  which  is  drawn  of  the  ratrafet 
of  this  disease,  in  the  vessels  under  his  command.  Captain  Cook,  thirty 
years  after  Anson,  with  a  company  of  one  hundred  and  eighteen  men, 
performed  a  voyage  of  three  years  and  eighteen  days,  tliroughout  all  the 
climates,  from  5 2  deg.  north,  to  72  dcg.  south,  with  the  loss  of  only  one 
man,  who  had  been  previously  indisposed.  See  Dr.  Ramsay's  learned 
ahd  interesting  Revlnv  of  tie  Jmbr^vementt^  Frogrui  a/ifi  StaU  */  Mididtu  in 
Mr  Eiibttenlb  Ctniury,  Icc.  p.  2q  and  30. 
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ever,  must  be  understood  to  be  chiefly  resfancted 
to  those  paxts  of.  the  world  which,  during  that 
period,  have  been  making  progress  in  civilization, 
intelligence  and  refinement.  In  many  parts  of 
Asia  and  Africa,  and  in  European  Turkey,  it  is 
probable  that  little  abatement  of  the  ravages  o£ 
such  diseases  has  actually  taken  place.  The  de- 
graded state  of  man  in  most  of  the  Mahometan 
countries;  the  poverty,  filth  and  wretchedness 
which  oppress  the  lower  classes  of  people  in  their 
crowded  cities,  and  the  inattention  to  cleanliness 
and  ventilation,  even  in  the  houses  of  the  most 
opulent,  aided  by  the  influence  of  their  doctrine  of 
fatalism,  seem  to  leave  them  little  prospect  o£ 
emerging  from  their  present  condition  into  one 
more  respectable,  and  exempt  from  malignant  diSr 
eases.  The  contrast  of  health  and  disease,  in  the 
Christian  and  Mahometan  world,  while  it  affords 
to  the  pious  mind  a  satisfactory  confirmation  of 
his  faith,  furnishes  also,  to  the  philosopher  and 
physician,  an  instructive  lesson,  with  regard  to» 
the  comparative  influence  of  the  respective  prin- 
ciples  and  institutions  of  Christianity  and  Maho^ 
metanism. 

The  comparative  mildness  and  infrequency  of 
pestilential  diseases  in  Christian  Europe,  during 
the  late  century,  are  probably  owing  to  a  combi* 
nation  of  many  causes.  Much  may  be  safely  as- 
cribed  to  improvements  in  the  cleanliness  and 
ventilation  of  houses,  in  diet,^  in  apparel,  inhabits,. 
customs,  and  all  the  modes  of  life.  Cities,  which 
arc  usually  the  great  nurseries  of  pestilence,  are 
now  less  crowded  than  in  former  ages.  The  com^ 
forts,  decencies,  and  elegances  of  life,  front  a.  va- 
riety of  causes,  are  now  enjoyed  by  a  greater  por- 
tion of  the  community,  and  in  a  much  higher  degree 
than  in  preceding  times.  To  the  same  causes^ 
also,  may  be  ascribed  the  almost  entire  bani^-* 
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ment  of  that  loathsome  disease  the  Leprosy ^  from 
the  civilized  world,  which  has*  been  in  a  great 
measure  effected  in  the  course  of  the  last  age. 

The  frequent  and  mortal  prevalence  of  the  pes- 
tilential disease  called  Yellow  Fever,  in  the  cities, 
and  in  some  parts  of  the  country,  in  the  United 
States,  for  theJast  ten  years,  forms  a  memorable 
event  in  the  medical  history  of  this  country,  during 
the  century  which  is  the  subject  of  this  retrospect. 
The  malignity  and  ravages*of  this  epidemic  im- 

Eressed  the  public  mind  with  the  deepest  appre^ 
ensions,  and  undoubtedly  gave  a  new  impulse  and 
vigour  to  medical  investigation.  The  origin  of 
this  disease  has  been  warmly  contested  in  the 
United  States,  in  the  West-Indies,  and  in  Europe, 
While  many  maintain  that  it  is  produced  by  the 
exhalations  of  putrefaction,  whether  such  putre- 
faction be  found  in  the  filth  of  cities,  of  marshy 
grounds,  or  of  vessels  on  the  water;  othfers,  on  the 
contrary,  assert,  that  it  is  always  produced  by 
contagion  emitted  from  the  sick  labouring  under 
the  disease,  and  successively  propagated  from  one 

Eerson  to  another.  The  latter  opinion  seems  to  be 
ist  losing  ground  among  the  better  informed  part 
of  the  medical  profession,  and  of  the  public;  while 
the  evidence  in  support  of  the  former  is  accumu- 
lated, and  rendered  more  luminous  and  irresistible, 
by  the  occurrences  of  every  epidemic  season. 
Much  light  has  been  thrown  on  the  origin,  course, 
precursors,  and  concomitant  circumstances  of  this,* 
and  of  other  pestilential  diseases,  by  Mr.  Noah 
Webster,  in  his  History  of  Epidemics^  an  inge- 
nious and  learned  work,  in  which  a  rich  and  cu- 
rious amount  of  information  on  this  subject  is 
brought  together  and  exhibited  in  a  very  impres- 
sive manner.  Though  the  author  is  no  physician, 
he  has  made  a  most  valuable  present  to  the  medir 
cal  world,  and  has  entered  and  pursued  with  much 


B9«  Medic  hie. 

•     ■      • 

ability  a  path  of  inquiry,  which  will  probably  conr 
fduct  to  very  interesting  and  instructive  conclusions. 
in  the  mean  time,  the  modes  of  treating  yellow 
fever  have  received  great  improvement,  during 
the  period  under  consideration.  Those  who  have 
written  on  this  disease  with  most  reputation,  are 
Dr.  Rush,  of  the  United  States,  who  has  had  ample 
experience  in  the  treatment  of  it,-^  and  Drs.  Jack- 
son and  Chisholm,  of  Great-Britain. 

The  diseases  of  Oamps^  Armies,  and  Military 
Hospitals  have  attracted  much  attention,  and  the 
treatment  of  them  received  great  improvements  in 
the  course  of  the  late  century.  The  me^ns  of  pre- 
venting diseases,  in  such  situations,  are  much 
more  attended  to  than  formerly;  particularly  all 
circumstances  which  respect  the  sites  of  encamp- 
ments, the  shelter,  cloathing,  food,  cleanliness,  &c. 
of  troops,  and  the  ventilation  of  the  places  in  which 
they  arc  stationed.  For  many  of  these  improve- 
ments the  public  are  indebted  to  Sir  John  Prin- 
GLE,  Drs.  Donald  Monro,  Brocklesby,  Hun- 
ter, and  others,  who  have  written  on  the  diseases 
of  armies.  The  means  of  preventing  and  curing 
the  diseases  incident  to  Seamen  have  also  been  more 
diligently  and  successfully  studied  in  the  course  of 
the  last  age  than  ever  before.  For  very  enlightened 
inquiries  and  useful  publications  on  this  subject 
we  owe  much  to  Drs.  Lind,  Macbride,  Clarke, 
Blane  and  Trotter. 

/  The  intrepidity  and  benevolence  displayed  by  Dr.  Rusn,  daring  the 
several  seasons  in  which  pestilence  has  prevailed  in  Philadelphia,  deaenre 
the  highest  eulogium.  This  remark  applies  with  peculiar  force  to  the 
Acason  of  1793,  when  the  yellow  fever  appeared  in  that  city,  arrayed  in 
{P'eatcr  terror  than  ever  before  or  since,  in  any  part  of  the  United  States; 
when  the  methods  of  treatment  were  comparatively  little  understood;  when 
it  was  universally  considered  as  an  highly  contagious  disease  ;  and  when 
the  fortitude  and  services  of  this  distinguished  physician,  through  the  whole 
course:  of  the  epidemic,  were  pre-eminently  conspicuous.  If  the  admirers  of 
moral  heroism  celebrate,  as  they  justly  do,  the  conduct  of  the  good  Bisb^f^ 
•/■  Marseillesy  and  of  the  benevolent  Lord  Mayor  of  London ^  it  is  conccivcxi 
that  the  firmness  and  useful  exertions  of  Dr.  Rush,  in  similar  circumstance^ 
are,  in  no  respect,  less  worthy  of  their  commemoration  and  praise* 
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Modern  times  have  also  given  rise  to  improred 
modes  of  preserving  the  hesdth,  and  promoting  the 
comfort  of  persons  confined  in  PrisonSj  and  other 
close  apartments.  The  honour  due  to  the  Rev. 
Dr.  Hales^  and  Sir  John  Pringle,  for  their  phi- 
losophic inquiries,  and  enterprising  exertions  to 
forward  this  branch  of  improvement,  are  generally 
known.  But  to  no  individual  that  ever  lived  is 
the  cause  of  humanity  more  indebted  for  services 
of  this  kind,  than  to  the  immortal  Howard, 
whose  long  and  painful  journies,  persevering  la- 
bours, and  successful  plans  for  meliorating  the 
condition  of  Prisoners^  in  every  part  of  the  world, 
to  which  he  could  obtain  access,  will  ever  form 
one  of  the  most  honourable  pages  in  the  annals  of 
human  nature.' 

The  diseases  of  Warm  Climates  are  become 
better  understood,  by  the  efforts  of  modem  times 
to  extend  the  range  of  geographical  and  commer- 
cial enterprise ;  and,  from  their  bold  and  definite 
features,  much  light  has  been  thrown  on  the  theory 
and  treatment  of^uch  as  prevail  in  more  temperate 
regions.  In  fact,  the  whole  of  that  important  and 
interestinfif  field  of  inquiry  which  relates  to  the 
comparative  frequency  and  force  of  particular  dis- 
eases, as  they  appear  in  different  regions  of  the 
earth,  and  in  diflferent  states  of  society,  had  been 
but  little  explored  prior  to  the  period  which  we 
are  now  considering. 

The  exertions  recently  made  to  investigate  the 
nature  and  causes,  and  to  lessen  the  fatality  of  Pul- 
monary  Consumption^  deserve  a  transient  notice. 

;  Tn  John  Howard  the  eighteenth  century  may  boast  of  haruifr  |MtH 
dnccd  an  unk^us  in  thb  histoit  or  man.  It  would  be unjuK  to  com- 
pare him  with  any  hero  of  benevolence,  merely  human,  before  or  since  his 
time,  for  such  an  one  never  existed.  It  has  been  truly  said,  that  his  plan 
for  promoting  the  happiness  of  his  fellow  creatures  was  •rigtmai;  and  that 
it  was  as  full  of  g<niuj  as  of  bymaitity.  That  it  was  the  Rcliocon  or 
Christ  which  directed  and  animated  the  exertions  of  this  wonderful  maSi 
BO  one  cm  doubt  who  is  acquainted  "mvth  hit  history  and  character. 
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If  such  exertions  have  not  yet  produced  all  the 
good  consequences  which  humanity  could  wish, 
there  is  yet  ground  to  believe  they  have  effected 
some  good,  and  that  no  effort  in  such  a  cause  will 
be  finally  lost.  Justice  requires,  whenever  this 
subject  is  mentioned,  that  the  philanthropic  la- 
bours of  Rush  and  Beddoes  should  be  duly  appre- 
ciated. Similar  exertions  have  also  been  made, 
and  with  like  considerable  success,  to  throw  light 
on  the  nature  and  cure  of  Savphulay  and  the  Dis* 
eases  of  the  Mindy  to  say  nothing  of  many  others 
equally  worthy  of  notice. 

Under  this  head  it  is  proper  to  take  some  ho* 
tice  of  the  successful  attempts  which  have  been 
made,  during  the  eighteenth  century,  to  enable  the 
Deaf  and  Dumb  to  speak.  Deafness  has,  in  all  ages, 
been  considered  such  a  total  obstruction  to  speech, 
and  the  knowledge  of  written  language,  that  the 
attempt  to  teach  those  who  are  destitute  of  the 
sense  of  hearing,  either  to  speak  or  read,  has  been 
generally  regarded  as  vain.  This  continued  to  be 
the  case  till  after  the  middle  of  the  century  under 
review.  Dr.  John  Wallis,  towards  the  close  of 
the  preceding  age,  had,  indeed,  suggested  in  his 
Grammatica  Lingua  Anglicaniey  a  plan  for  con* 
veying  ideas  to  the  minds  of  the  deaf,  more  dis* 
tinctly  than  by  ordinary  signs.  His  attempt  was 
succeeded  by  those  of  his  countrymen  Baker  and 
Holder,  each  of  whom  devised  a  plan,  and  made 
some  progress  in  its  execution.  To  these  may  be 
added  some  other  attempts,  attended  with  partial 
success,  by  Helmont,  an  ingenious  German,  and 
Amman,  a  Swiss  physician.  There  was,  however, 
little  done  to  any  valuable  purpose,  till  the  year 
1764,  when  Mr.  Thomas  Braidwood,  of  Edin- 
burgh, undertook  the  difficult  task.  In  that  year 
he  began  with  a  single  pupil,  when,  his  exertions 
being  attended  wiui  complete  success^  he  ww 
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encouraged  to  extend  bis  views,  uid  afterwards 
tau6;bt  a  considerable  number  to  speak  distiaetly,  to 
reaa  and  write,  and  to  understand  aritbineticy  aipd 
the  principles  of  mora&ty  and  religion.  The  saioe 
curious  and  bighly  interesting  art  has  also  been 
practised,  on  a  different  plan^  but  witb  g^e^ft  9^t> 
cesss  by  M.  Heinecke,  of  Leipsk;  and  by  Fathct 
Vakier,  M.  Perriere,  and  the  Abbe  UErai^ 
o(  Parisw  The  last  named  geatkman  has  been 
nayore  successful  than  any  other.  He  h^  is*- 
structed  upwards  of  cue  thousand  deaf  asid  dumb 
persons,  before  he  was  succeeded  by  his  pupil  M. 
SiCARD.  A  regular  institution  for  this  kind  ^ 
kistruction  was  established  in  London^  in  1799^ 
under  the  care  of  Mr.  Watson^  a  pupil:  ot  ]i4bu 
Braiimvood. 

The  late  century  has  likewise  naade  great  pra** 
gress  in  ascertaining  the  means  of  restoring  ike 
suspended  actions  of  life.  Hunume  Societies,  for  the 
recovery  of  drowned  persons,  which  began  to  be 
instituted  soon  after  the  middle  of  the  century, 
have  since  been  multiplied  to  such  extent,  thafe 
they  are  to  be  found  in  most  great  sea-port  towi»» 
Great  exertions  have  been  made  to -improve  the 
knowledge  formerly  possessed  on  this  subject;  and 
the  means  now  employed  are  much  more  rational 
and  successful  than  the  rude  and  often  pernicious 
ones  which  used  to  be  resorted  to.  Many  effi[Ht9 
bave  likewise  been  made  to  prevent  the  premature 
interment  of  such  as  are  only  apparently  dead;.by^ 
which  some  valuable  lives  have  been  saved,  and 
xjfiore  caution  relative  to  this  point  impressed  oit 
the  community.  The  service  rendered  by  maojr 
physicians  to  the  cause  of  humanity,  by  promoting: 
objects  of  this  kind,  deserves  honour2d>fe  comme^ 
moration.  Of  these  perhaps  few  are  entitled  to 
a  largpr  tribute  of  acknowledgment  than  Drs. 
Hiwju  and  Ijsxxsojm,  p£  Londcou 
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It  would  be  easy  to  descend  to  a  great  variety 
of  particulars,  in  which  tlie  means  of  curing,  of 
mitigating  diseases,  have  been  radically  improved, 
during  the  period  under  consideration;  but  the 
limits  of  this  retrospect  forbid  such  details.     It  is 
sufficient  to  remark,  that  a  large  portion  of  dis- 
eases, however  faithfully  observed  by  preceding, 
and  even  by  the  most  ancient  physicians,  have, 
within  this   period,  been  better   understood,  ar- 
ranged, and  discriminated  than  ever  before ;  and 
that  remedies  of  superior  efficacy  have  been  se- 
lected, their  qualities,  virtues,  and  uses  more  fiilly 
ascertained,  and  the  best  mode  of  their  application 
rendered  more  definite  and  precise.     The  number 
of  incurable  diseases,  also,  has  been  diminished, 
and  the  treatment  of  many  hazardous  and  violent 
ones  so  far  improved  as  greatly  to  diminish  their 
force  and  danger.     The  recent  doctrines  of  Assoc!' 
ation  and  Sympathy  in  morbid  action,  and  the  inte- 
resting practical  doctrine  which  results  from  them, 
of  the  transfer  of  morbid  action  from  vital  parts  to 
such  as  are  less  essential  to  life,  have  unfolded  a 
vast  extent  of  medical  exertion  and  usefulness, 
which  was  nearly  unknown  to  the  physicians  oif 
former  centuries. 

The  practical  zoriters  on  medicine,  during  the 
eighteenth  century,  were  very  numerous  and  re- 
spectable. From  so  large  a  catalogue  it  is  difficult 
to  select  the  few  names  of  which  the  brevity  of 
this  review  will  allow  the  insertion.  Besides  a 
considerable  number  of  those  mentioned  in  the 
foregoing  pages,  Wintringiiam  and  IIuxham, 
on  epidemical  diseases,  deserve  a  high  place ;  Cleg- 
HORN,   on   the  diseases  of  Minorca;    Hillary, 

WhYTT,    FOTHERGILL,*    HebERDEN,    LiNI),   JaCK* 

h  Dr.  FoTHERGiLL  (lied  in  1780,  in  the  68th  year  of  his  ajrc.  Diitin* 
guithed  as  he  was  for  his  learning*  the  toUdity  of  his  talents,  and  the  ex* 
tcDt  and  iucccu  of  hit  medical  practice ;  he  was  rendered  itiU  more 
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SON,  FoRDYcE  ahd  Chisholm  do  honour  to  the 
British  nation.  Among  the  Frertch  Senac  and 
Lieut  A  UD,  and  among  the  Germans  Storck  aiid 
De  Haen  hold  the  first  tank;  to  say  nothing  of 
many  others,  in  almost  every  cultivated  part  of 
Europe,  who  have  obtained  much  distinction  by 
their  practical  writings  on  medicine. 


SURGERY    AI^D   OBSTETRICKS. 

That  department  of  medicine  which  treats  of  dis* 
cases  to  be  cured  or  alleviated  by  the  hand,  by  in-  . 
struments,  or  by  external  applications,  is  denomi- 
nated Surgery.  At  the  close  of  the  seventeenth 
century  this  art  had  considerably  emerged  from 
the  low  state  in  which  all  preceding  ages  had  left 
It.  Many  respectable  writers  had  appedred  in  the 
course  of  that  century,  whose  exertions  to  improve 
the  practice  of  surgery,  and  to  diffuse  the  know* 
ledge  of  such  improvements,  were  attended  with  so 
much  success  as  to  render  the  progress  of  it  com- 
paratively rapid  at  the  commencement  of  the 
eighteenth  century. 

It  will  be  easy  to  perceive  that  the  numerous 
improvements  in  other  branches  of  medicine,  which 
are  detailed  in  the  preceding  parts  of  this  chapter, 
tnust  have  greatly  advanced  the  progress  of  sur- 
gery. Every  step  in  the  cultivation  of  anatomy 
aild  the  theory  and  practice  of  physic  confers 
some  advantage  on  medical  or  operative  surgei*y. 

t^cuout  by  the  purity  of  his  moral  aad  religiotu  character,  and  the  ardoar 
ot  hit  philanthropy.  Hi»  great  influence  was  continually  exerted  for  the 
faicreate  of  human  happiness.  Of  erery  institution  within  hb  reach,  which 
had  for  its  object  the  adTancement  of  useful  knowledge,  or  the  interens  of 
humanity,  he  was  a  zealous  and  active  promoter.  Of  public  and  private 
charity  he  was  an  illustrious  example ;  and  we  are  informed,  that  a  lam 
immber  of  those  improvements  which  have  so  much  contributed  to  the 
health  of  the  city  of  London,  either  originated  from  his  coumels*  •r  wen 
effected,  in  a  great  nicauure,  by  his  influence. 
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The  improved  state  of  the  mechanic  arts  has  like- 
wise served  to  divest  it  of  much  of  that  useless 
machinery  with  which  it  was  formerly  encum- 
bered, to  retain  only  what  appears  to  rest  on  the 
basis  of  experience,  and  to  aid  ingenuity  in  sup- 
plying many  important  deficiencies.  Hence,  the 
surgery  of  the  eighteenth  century  may  not  only 
boast  a  more  intimate  acquaintance  with  the  struc- 
ture and  functions  of  the  human  body,  and  with  the 
fundamental  principles  of  diseases,  but  likewise  a 
superior  simplicity,  neatness,  ease  and  expedition 
in  the  performance  of  operations. 

Early  in  the  century  which  forms  the  subject  of 
this  retrospect,  Laurence  Heister,  Professor  of 
Surgery  in  the  University  of  Helmstadt,  published 
his  system  of  surgery,  which  continued  till  about 
fifteen  years  ago  to  be  the  only  tolerably  complete 
system  in  possession  of  the  public.  This  work 
comprised  whatever  the  experience  of  former  times 
had  approved  as  useful,  and  such  observations  and 
precepts  as  the  knowledge  and  experience  of  the 
learned  author  himself  enabled  him  to  add.  Some 
other  systematic  arrangements  of  chirurgical  know- 
ledge were,  indeed,  attempted  about  the  middle 
of  the  century.  Platner,  I^ofessor  of  Surgery  at 
Leipsic,  published  his  institutes  of  surgery  in  the 
year  1745;  and  Ludwig,  of  the  same  University, 
favoured  the  world  with  a  similar  publication  m 
1767.  But  both  these  works,  though  possessed 
of  great  merit,  are  too  compendious  to  give  a  clear 
and  distinct  account  of  the  numerous  topics  oT 
which  they  treat. 

In  Great-Britain,  Mr.  Cheselden  was  much 
distinguished  by  his  chirurgical  eminence  in  the 
early  part  of  the  century.  He  improved  the  lateral 
operation  of  LithotomVy  and  devoted  much  atten^^ 
tion  to  the  diseases  of  the  Eyes.  His  pupil,  Mr. 
Samuel  Sharpe,  obtained  soon  afterv^'^ards  a  high 
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Teputation.  His  Treatise  on  the  Operations  of 
Surgery y  and  his  Critical  Inquiry ^  were  deservedly 
considered  as  performances  of  great  value  at  that 
period.  The  elder  Monro,  ot  the  University  of 
Edinburgh^  deserves  also  to  be  mentioned  among 
those  who  did  much  to  improve  the  practice  of 
surgery  about  that  time.  Towards  the  middle  of 
the  century  Dr.  William  Hunter,  of  London, 
began  to  acquire  great  celebrity  as  an  anatomist 
and  surgeon,  and  was  joined  not  long  afterwards 
by  his  brother,  Mr.  John  Hunter,  who,  as'  an 
operator,  was  still  more  distinguished.  To  the  ex- 
ertions of  these  eminent  men  the  art  is  indebted 
for  many  valuable  improvements,  both  in  theory 
and  practice.  After  the  middle  of  the  century 
Mr.  Percivall  Pott  began  to  take  a  high  station 
among  British  surgeons,  added  greatly  to  the  pro- 
gress of  the  art,  and  published  many  excellent 
writings,  which  are  still  in  the  highest  esteem. 
The  present  Professor  Monro,  of  Edinburgh,  has 
enriched  surgery  by  many  important  additions  to 
the  preceding  stock  of  knowledge,  which  greatly 
increase  the  lustre  of  his  reputation.  Late  in  the 
century,  about  the  year  1788,  Mr.  Benjamin 
Bell,  of  Edinburgh,  completed  his  System  of 
Surgery^  which  was  compiled  with  much  learning 
and  diligence,  and  exhibited  an  advantageous 
view  of  the  progress  and  improvements  in  surgery 
up  to  that  period. 

The  particular  improvements  in  surgery  during 
the  late  century  are  extremely  important,  and  re- 
flect great  credit  on  the  ingenuity  and  labours  of 
those  by  whom  they  were  made;  but  they  are 
likewise  so  numerous  that  only  a  few  of  them  can 
be  mentioned  consistently  with  the  necessary  bre- 
vity of  this  retrospect. 

The  means  of  putting  a  stop  to  Hamorrhagies^ 
from  the  division  of  the  larger  blood-vessels,  have 
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been  much  improved  during  the  period  under  con- 
sideration.    The  first  notices  of  the  instrument  for 
this  purpose,  called  the  Tourniquet^  originated  in 
the  seventeenth  century.     It  is  amazing  that  so 
simple  an  instrument,  and  so  obvious  a  means  of 
compressing  arteries,   should  have  remained  un- 
known till  that  period.     Surgery  must  have  been 
in  a  deplorable  state  of  rudeness  and  imbecility 
when  no  operation  of  importance  could  be  under- 
taken  on   any   of  the  extremities  but  with   the 
greatest  danger  of  bleeding  to  death,  and  large 
wounds,  otherwise  in  no  degree  hazardous,  must 
often  have  proved  mortal  for  the  want  of  this  sim- 
ple contrivance.     The  first  attempts  to  construct  it 
were  very  rude  and  imperfect ;  and  it  was  reserved 
for  Mons.  Petit,  of  Paris,  by  adding  the  screw, 
to  render  it  much  more  convenient  and  powerful 
in  the  compression  of  arteries.     Another  interest- 
ing improvement  in  securing  arteries  belongs  to  the 
late  century.     Instead  of  the  needle  and  ligature^ 
which  were  formerly  used  for  this  purpose  after 
operations,  the  tenaculum^  or  forceps^  is  now  em- 
ployed, which  produces  much  less  pain,  and  pre- 
vents many  ill  consequences  of  the  old  method. 
The  first  application  of  the  needle  and  ligature  to 
surgical  purposes,  which  is  ascribed  to  Ambrose 
Parey,  of  the  sixteenth  century,  was  a  great  im- 
provement,    ^ince  that  time  many  variations  have 
taken  place  in  the  mode  of  using  them;  and  in 
the  course  of  the  eighteenth  century,  the  different 
kinds  of  Sutures  have  been  still  further  improved  in 
many  important  respects. 

The  treatment  of  diseases  of  the  Head  from  ex- 
ternal violence  has  been  extremely  improved  within 
the  period  of  this  retrospect.  For  this  interesting 
part  of  the  progress  of  surgery  the  world  is  much 
indebted  to  M.  Le  Dran,  Mr.  Pott,  Mr.  Brom- 
FIELD,  and  others. 
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The  various  species  of  Hernia  are  much  better 
understood  within  the  last  fifty  years;  and  much 
of  the  progress  in  this  branch  of  surgery  is  due  to 
the  acuteness  and  indefatigable  labours  of  the  late 
Mr.PoTT.  The  disease  termed  Hydrocele  has  also, 
within  the  same  period,  been  investigated  with 
much  more  success  than  ever  before ;  for  this  much 
is  to  be  ascribed  to  Mr.  Pott,  Mr.  Benjamin 
Bell,  and  Sir  James  Earle. 

The  interesting  subject  of  Aneurisms  has  derived 
great  additional  light  h'om  the  researches  of  modem 
anatomists  and  surgeons.  Dr.  William  Hunter 
examined  the  phenomena  of  this  disease  with  great 
diligence  and  success.  The  present  treatment  of 
the  popliteal  ajieurism,  which  forms  a  memorable 
improvement  in  surgery,  is  to  be  ascribed  to  Mr. 
John  Hunter. 

The  lateral  operation  oi Lithotomy ^  yhich  is  now 
generally  preferred,  owes  much  of  its  present  im- 

f)roved  state  to  the  labours  of  the  surgeons  of  the 
ate  century.  Mr.  Cheselden  did  a  great  deal  to 
improve  it  in  the  first  half  of  the  century ;  and, 
since  his  time,  much  has  been  done  by  Pott, 
Bromfield,  Gooch,  Sir  James  Earle,  and  many 
others,  llie  Gorget,  which  is  so  important  among 
the  several  instruments  employed  in  this  ope- 
ration, was  the  invention  or  Mr.  Hawkins,  of 
l»ndon. 

In  the  management  of  Fractures  and  Luxations 
much  advantage  has  been  obtained,  within  the 
last  fifty  years,  oy  avoiding  the  constrained  and  un- 
natural positions  formerly  imposed  in  such  cases, 
and  generally  placing  the  aitected  limbs  in  that 
easy,  relaxea  and  bent  position  which  the  natural 
inclination  of  the  patient  prompts  him  to  assume. 
By  this  means  mucn  pain  is  spared,  and  the  straight- 
ncss  and  perfect  recovery  of  the  affected  limbs  ex- 
ceedingly promoted.    The  efforts  of  Mr.  Pott  in 
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effecting  this  salutary  reform  deserve  very  honour* 
able  mention. 

TTie  treatment  of  Gunshot  Wounds  is  another 
point  on  which  the  surgery  of  the  eighteenth  cen- 
tury claims  a  great  deal  of  improvement.  This 
has  been  chiefly  effected  by  giving  up  the  artificial 
and  over-officious  management  of  former  times,  by 
admitting  the  operation  of  general  principles,  in- 
stead of  considering  them  as  poisoned  wounds, 
and  by  adopting  the  light,  easy  and  superficial 
dressings  which  experience  has  been  found  to  ap- 
prove. 

Much  light,  during  the  late,  century,  has  been 
thrown  on  the  various  diseases  of  the  Eyes,  and 
particularly  on  the  Cataract.  The  same  may  be 
observed  of  Fistula  Lachrynialis^  and  of  Fistula  in 
Ano.  Among  many  others,  Mr.  Pott  has  largely 
contributed  Jo  the  elucidation  of  all  these  subjects, 
and  to  the  banishment  of  many  prejudices  and 
errors  concerning  them,  which  fifty  years  ago  ex- 
isted in  great  force.  To  the  same  distinguished 
practitioner  surgery  is  indebted  for  a  mode  of  treat- 
ing Curvatures  of  the  Spine,  far  more  successfiil 
than  any  previously  known. 

Lately  Mr.  Abernethy,  of  London,  has  sug- 
gested a  mode  of  treating  Lumbar  Abscess^  which 
sometimes  succeeds  very  happily,  and  often  aflfbrds 
reasonable  grounds  of  hope  in  that  deplorable  dis- 
ease. And  not  long  since,  the  theory  and  manage- 
ment of  Ulcers  has  been  greatly  improved  by  the 
persevering  labours  of  many  surgeons,  among 
whom  it  would  be  unjust  not  to  mention  Mr.  Ben- 
jAMiN  Bell,  Mr.  Home,  Mr.  Baynton,  Mr. 
Whateley,  and  Mr.  Nayler.  The  subject  of 
Wounds  has  recently  been  treated  with  great  ability 
and  discernment  by  Mr.  John  Bell,  of  Edinburgh^ 
who  deservedly  sustains  a  high  rank  among  tho 
surgeons  of  the  Scottish  metropolis. 
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But  the  ^eatest  of  all  improvements  in  surgerjr 
which  the  eighteenth  century  can  boast,  consists  in 
the  maxim  of  Saving  Skin  in  all  operations,  and  in 
tiie  universal  doctrine  and  practice  of  Jdhesim^  as 
now  received.  This  improvement  is  so  simple 
and  so  important  that  it  is  wonderful  to  find  it 
reserved  for  the  surgeons  of  so  late  a  period.  The 
merit  of  this  discovery  does  not  seem  to  belong  ex* 
clusively  to  any  individual.  A  share  of  it  doubt* 
less  attaches  to  Mr.  Alansok,  of  Liverpool,  in 
Great-Britain,  and  several  others  who  directed 
their  inauiries  to  this  object  about  the  same  time* 
But  to  Mr.  John  Hunter  more  is  certainly  due 
than  to  any  other  person.  This  improvement  was 
first  applied  to  amputation,  then  to  the  operation 
of  the  trepan,  next  to  the  extirpation  of  schirrous 
mammae,  afterwards  to  all  the  great  operations,  and^ 
lastlv,  to  all  recent  wounds.  In  short,  it  would 
not  De  too  much  to  assert,  that  this  doctrine  and 
practice  of  adhesion  has  done  more  to  promote  the 
progress  of  surgery,  within  ^ew  years,  than  any 
discovery  of  modem  times,  not  excepting,  per- 
haps, even  that  of  the  circulation  of  the  blood. 

it  remains  to  offer  a  few  remarks  concerning  the 
progress  of  Obstetricks  in  the  late  century.  By 
this  term  it  is  usual  now  to  understand  not  only 
the  art  of  facilitating  the  birth  of  children,  but 
that  of  managing  pregnant  and  puerperal  women. 
During  the  period  of  our  retrospect,  the  improve- 
ments which  this  art  has  received  may  justly  be 
considered  as  numerous  and  important,  and  fully 
equal  to  those  which  are  claimed  in  the  other  de- 
partments of  medicine. 

Both  the  theory  and  practice  of  obstetricks  have 
assumed  a  much  more  regular  and  scientific  form 
within  the  period  in  question.  The  anatomical 
structure  of  the  body,  so  far  as  it  concerns  this  art^ 
was  well  understood  in  former  ages.     But  the  in^ 
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tricatc  and  interesting  relations  of  one  part  td 
another,  their  distances  and  their  inclinations^  botii 
with  respect  to  each  other,  and  to  different  parts  of 
the  body,  as  well  as  with  regard  to  the  foetus,  form 
a  branch  of  inquiry  on  this  subject  which  hasbeert 

Erosecuted  to  advantage  only  in  modern  times. 
)r.  Smellie,  of  Great-Britain,  is  supposed  to  de- 
serve the  praise  of  beginning  this  improvement  and 
pursuing  it  to  considerable  extent."* 

By  the  light  of  the  eighteenth  century,  not  only 
many  new  truths  have  been  brought  into  view,  but 
a  multitude  of  errors,  prejudices  and  superstitious 
opinions,   which  formerly  misled  the  obstetrical 
art,  have  been  in  a  great  measure  banished."    Na- 
ture has  resumed  its  dominion,  and  is  now  followed 
as  the  safest  guide.     Much  of  the  officious  and  vio-^ 
lent  interposition  of  former  practitioners,  to  hasten, 
or  controul  the  natural  process  of  parturition,  ha^ 
been  found  to  be  injurious,  and  is  now  generally 
relinquished.     The  modern  instruments,  in  com- 
parison of  those  employed  by  the  ancients,  are  few 
m  number,  simple  in  construction,  and  seldom  re- 
sorted to. 

The  diseases  of  the  puerperal  state  have  been 
much  better  understood,  discriminated  and  treated 
within  a  few  years,  than  in  preceding  times.  The 
late  publications  of  Dr.  Smellte,  Dr.  Manning, 
Dr.  HuLME,  Dr.  Leak,  Mr.  White,  Mr.  Moss, 
Dr.  Hamilton,  Dr.  Denman,  Dr.  Osborn,  M. 

m  Dr.  SiicLLiE  is  said  to  have  been  the  first  writer  who  considered  the 
shape  and  size  of  the  female  pelvis,  as  adapted  to  the  head  of  the  fcetus;  mnd 
to  have  abolished  many  superstitious  notions,  and  erroneous  customst  that 
prevailed  in  the  management  of  women  in  labour,  and  of  children ;  ind  to 
have  had  the  satisfaction  to  see  the  most  of  his  maiims  adopted  in  the  greater 
part  of  Europe.     Ram 8at*s  J^rvfVtv,  p.  13. 

m  Van  SwiETBN  quotes  several  authors  of  reputation,  who  had  advited 
lying-in  women  to  keep  their  beds  till  the  tenth  or  twelfth  day  after  par* 
turition ;  and  this  was  frequently  done  without  changing  their  bed-lioeiu 
The  children  were  also  incased  from  head  to  foot,  so  as  to  be  totally  de- 
prived of  the  use  of  their  limbs.  These  absurd  and  unnatural  prtctkct  have, 
within  the  late  half  century,  been  gradually  exploded.    Jkid^ 
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Baudelqcque,  and  many  others,  whose  names  are 
only  excluded  by  the  brevity  of  our  plan,  have 
throvirn  much  light  on  the  subject  of  obsitetricks^ 
and  do  great  credit  to  their  profession.  The  ele^ 
tant  plates  of  Dr.  Wllliam  Hunter,  before  men- 
tioned, may  also  be  considered  as  a  great  acqui- 
sition to  the  theory  and  practice  of  this  art; 
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The  knowledge  of  the  nomenclature,  themetht)-, 
dical  arrangement,  and  especially  of  the  virtues  of 
those  substances  which  are  employed  either  for  nu- 
triment or  the  cure  of  diseases,  must  be  considered 
as  forming  a  very  important  branch  of  medicine. 
Accordinglv  it  has  received  much  of  the  attention  of 
physicians  in  all  ages;  But  in  no  period  of  equal 
len8;th  have  inquiries  on  this  subject  been  pursued 
witn  so  much  accuracy  and  success,  or  the  discove- 
ries and  improvements  been  so  numerous,  as  during 
the  century  under  review.  Many  new  articles,  in 
this  period,  have  been  added  to  the  former  cata- 
logues; the  properties  of  articles  formerly  known 
and  employed  have  become  better  understood  than 
before;  the  application  of  old  remedies  greatly  ex- 
tended; and  the  whole  subject  made  to  wear  a 
more  scientific  aspect. 

From  the  account  which  has  been  already  given 
of  the  state  of  the  other  branches  of  medicine,  at 
the  close  of  the  seventeenth  century,  the  reader 
will  readily  perceive  that  materia  medica,  so 
closely  connected  with  them,  in  its  principles  and 
application,  must  have  been,  at  the  same  period, 
in  a  corresponding  situation ;  perhaps  it  may  even 
be  said  to  have  been  less  cultivated  at  that  time 
than  any  other  branch  of  medical  science.  But 
soon  after  the  commencement  of  the  eighteenth 

sR 
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century  the  views  of  medical  philosophers  begdtt 
to  be  much  more  correct  and  enlarged  on  this,  as 
well  as  many  other  subjects  belongmg  to  the  heal- 
ing art.     About  this  time  the  cardinal  qualities', 
and  other  jargon  of  the  Galenists;  the  distilled 
toaters,  essences,  qidntessences  and  extracts  of  the 
chemists ;  and  many  of  the  wild  opinions  respect'^ 
ing  the  application  and  efficacy  of  remedies,  which 
resulted  from  mathematical  and  mechanical  doc- 
trines, began  to  decline;  while  new  light,   from 
various  quarters,  directed  to  more  rational  methods* 
of  experimenting  and  philosophizing  on  the  sub- 

The  improvements  which  were  made  in  the 
science  of  Botanjfy  in  the  course  of  the  last  age,; 
proved  the  source  of  many  important  additions  td 
the  materia  medica.     New  plants  oi  great  medi- 
cinal value  were  brought  from  every  part  of  the 
globe.     Vegetables  were  examined,  and  their  pro- 
perties ascertained  by  means  of  more  numerous, 
patient  and   enlightened  experiments   than   pre-' 
ceding  naturalists   had  attempted.     The  service 
rendered,  particularly  to  this  branch  of  the  materia 
medica,  by  Chomel  and  Geoffroy,  of  France  j- 
by  VoGEL,  of  Cxermany ;  by  Linn^us,  and  his  puptt 
Bergius,  of  Sweden ;  and  by  Alston,  Wither  inc^ 
WooDviLLE,   and   others,   of  Great-Britain,    are 
generally  known.     All  these  writers  have  treated 
of  plants,  with  a  special  reference  to  their  mcdical^ 
uses,  and  the  greater  number  of  them  have  de^ 
livercd  formal  systems.     But  besides  what  was  ef- 
fected by  their  inquiries,  our  knowledge  of  the 
subject  has  perhaps  been  still  more  increased  by 
manv  of  the  other  illustrious  botanists  mentioned  in 
the  preceding  chapter.     For  while  these  latter  have 
laboured  to  distinguish  plants  from  one  another, 
and  to  present  them  in  a  convenient  method,  feiv 
of  them  have  failed  to  pay  some  attention  to  their 
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nedicinal  virtues,  and  in  many  instances  to  make 
very  interesting  experiments  of  their  effects  on  Ae 
human  body. 

The  improvements  in  Mineralogy,  during  the 
period  unaer  review,  have  also  furnished  many  new 
articles,  and  extended  our  knowledge  of  others  in 
^  materia  medica.  The  eminent  services  ren- 
dered to  medicine  in  this  way,  by  Scheble,  Berg* 
MAN,  Klaproth,  Vauquelin,  and  a  large  number 
of  other  distinguished  mineralogists,  are  so  gene* 
rally  known,  mat  it  is  unnecessary  to  enlarge  on 
the  subject. 

While  the  progress  of  natural  history  has  con- 
tributed greatly  to  the  enlargement  and  correction 
of  the  materia  medica,  the  discoveries  and  im- 
provements in  Chemistry  have  served  still  more 
eminently  to  promote  the  same  end.  When  the 
employment  of  chemical  remedies  first  became  an 
object  of  much  attention,  in  the  hands  of  Para* 
CELsus  and  his  followers,  it  was  attended  with  so 
much  error,  and  embraced  so  many  visionary  and 
absurd  opinions,  as  rather  to  corrupt  and  degrade 
medical  science,  than  illustrate  its  principles,  or 
guide  their  application.  And,  indeed,  till  the  close 
of  the  seventeenth  century,  the  doctrines  of  the 
chemist,  when  applied  to  medicine,  served  little 
other  purpose  than  to  amuse  and  mislead.  But 
modem  chemistr)',  in  every  respect  a  more  just, 
rational,  and  dignified  science  than  what  had 
been  called  by  that  name  in  the  preceding  age,  has 
opened  resources  for  the  materia  medica  of  in- 
calculable value;  and  is  daily  furnishing  the  en- 
lijjhtcncd  physician  with  some  of  the  most  effica<> 
Clous  means  of  preserving  health  and  combating 
disease. 

The  chemical  inquiries  of  the  eighteenth  century 
have  brought  to  light  many  new  medicines,  some 
of  which  hold  the  first  rank  tor  convenience,  cheap- 
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ness,  and  efBcacy.  From  the  same  source  physi- 
cians have  learned  to  reject  many  inert  and  useless 
substances  which  formerly  held  a  place  in  the 
materia  medica.  They  have  been  taught,  also, 
by  chemistry,  greater  accuracy  in  forming  their 
preparations,  more  easy,  efficacious,  and  correct 
methods  of  exhibiting  different  substances,  and 
more  definite  rules  for  adapting  remedies  to  dis- 
eases. To  enumerate  those  who  have  distinguished 
themselves  by  contributing  to  the  improvement  of 
the  materia  medica,  through  the  medium  of  che- 
mical investigations,  would  be  to  repeat  the  long 
catalogue  of  great  chemists  before  given,  whose 
names  do  so  much  honour  to  the  last  age. 

Several  systematic  writers  on  the  materia  me- 
dica have  been  already  mentioned.  To  these 
might  be  added  a  much  greater  number,  who  have 
written  learnedly* and  extensively  on  the  subject, 
did  not  the  limits  of  this  review  forbid  such  an 
enumeration.  It  would  be  improper,  however, 
not  to  take  some  notice  of  what  has  been  done  in 
this  department  of  medical  philosophy  by  Lieu- 
taud,Fer  REIN,  and  especially  by  Venel,  of  France; 
by  Cartiieuser,  Spielman,  and  Murray,  of  Ger- 
many; and  by  Hill,  Lewis,  Alston,  Cullek, 
and  Darwin,  of  Great-Britain.  Of  these  the 
work  of  Dr.  Lewis,  improved  by  Dr.  Aiken  ;  that  of 
Professor  Cullen;  and  particularly  the  Apparatus 
Medicaminiim  of  Professor  Murray,  of  Goettin- 
gen  (the  most  extensive,  learned,  and  complete 
of  all),  are  entitled  to  the  largest  share  of  esteem. 

The   late  work  of  Professor  Barton,  on  the 
materia  medica   of  the  United  States,"    forms  a 

0  Collections  for  an  Essay  tcwards  m  Materia  Mduca  of  the  Unhid  Staiet» 
8vo.  1798.  Under  this  modest  title,  Dr.  Barton  has  presented  a  body  of 
information,  and  discovered  an  accuracy  and  extent  of  learning,  which 
might,  without  impropriety,  have  made  higher  cbims.  It  is  pleasing  to 
observe  that  this  work  is  so  favourably  received  by  the  author's  country- 
Tpacn,  that  a  second  edition  was  lately  demanded,  into  which  he  has  iotroducc^ 
considerable  additions  and  improvements* 
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very  valuable  addition  to  the  knowledge  before 
possessed  on  this  subject,  and  reflects  high  honour 
on  its  learned  author.  From  the  extent  of  infor- 
mation, the  vigour  of  mind,  and  the  ardent  zeal  by 
which  this  American  naturalist  and  ph^ician  is 
distinguished,  we  may  hope  for  further  mvestiga- 
tions,  and  richer  discoveries  of  the  medical  trea- 
sures of  our  country. 

Though  it  is  impossible  to  enumerate  all,  or  even 
the  greater  part  or  the  new  articles  with  which  the 
materia  medica  has  been  enriched,  in  modem 
times,  it  may  not  be  improper  to  take  some  no*- 
tice  of  a  few  of  the  most  celebrated  and  useftil. 

The  first  application  of  Electricity  to  medical 
purposes  belongs  exclusively  to  the  eighteenth 
century.  It  was  before  observed  that  Mr.  Krat- 
ZENSTEiN,  of  Germany,  was  the  first  person  who 
applied  the  electric  fluid  to  the  cure  of  diseases, 
and  that  the  course  of  experiment  and  inquiry  on 
this  subject  was  further  pursued  by  the  Abbe  Nol- 
LET,  and  by  many  others,  at  later  periods.  After  cor- 
recting numerous  errors  arising  from  the  extravagant 
calculations  of  the  first  experimenters  on  medical 
electricity,  there  remains  no  doubt  of  its  efiBcacy 
in  many  diseases  of  nervous  derangement  and  mus- 
cular debility;  so  that  it  is  now  fully  established  as 
an  article  of  the  materia  medica. 

Within  a  few  years  past,  an  agent,  which  is  pro- 
bably nearly  allied  to  electricity,  and  which  is  de- 
nominated Galvanism^  or  the  Galvanic  Fluidj  has 
become  a  popular  application  in  certain  diseases. 
The  original  discovery,  together  with  the  progress 
and  gradual  extension  of  this  branch  of  philosophy, 
was  mentioned  in  a  former  chapter.  That  this 
wonderful  agent  possesses  CTeat  efficacy  in  many 
cases  similar  to  those  in  which  electricity  is  found 
to  afford  relief,  seems  to  be  too  well  attested  to 
admit  of  doubt  ^  but  the  extent  of  its  application. 
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the  rules  which  ought  to  .reg^ulate  it,  and  the  dc* 
gree  and  permanency  of  rehef  which  it  is  capable 
of  affording,  have  been  so  imperfectly  investigated, 
that  it  is  difficult  to  speak  with  precision  or  cer- 
tainty on  the  subject. 

The  introduction  of  Factitious  Airs  into  the 
materia  medica  may  be  considered  as  marking 
a  splendid  and  very  interesting  period  in  its  history. 
Some  facts  on  this  subject  were  stated  in  a  pre- 
ceding section,  to  which  it  will  only  be  added, 
that  though  our  knowledge  of  this  important  class 
of  remedies  is  yet  in  its  intancy,  there  are  probably 
few  sources  from  which  more  important  aid  to  the 
physician  may  be  expected  to  be  hereafter  derived. 

The  affusion  of  Watery  cold  and  warm,  on  the 
body,  in  fevers  and  other  diseases,  deserves  to  be 
mentioned  in  this  place  as  a  new  article  in  the  ma- 
teria medica,  at  least  with  respect  to  the  principles 
and  manner  of  its  application.  The  simplicity, 
pleasantness,  universal  readiness  of  access,  and  un* 
questionable  efficacy  of  this  remedy,  will,  it  is  to 
be  hoped,  soon  recommend  it  to  general  use.  The 
honour  due  to  Dr.  Currie,  of  Liverpool,  for  his 
enlightened  experiments,  and  valuable  publication 
on  this  subject,  was  before  noticed. 

The  efficacy  and  uses  of  Peruvian  Bark  have 
been  better  understood,  within  the  last  century, 
than  in  any  former  period.  Its  free  and  successful 
exhibition  by  modern  physicians,  in  intermittent 
fevers^  in  scrophulay  in  cases  of  gangrene  and 
mortification^  and  in  numerous  diseases  of  relaxa- 
tion and  dehilitj/y  is  well  known.  To  the  exer- 
tions of  Sir  Hans  Sloane  and  others,  in  introduc- 
ing this  medicine  into  general  use  in  Great-Britain, 
much  honour  is  due. 

The  use  of  Mercury  has  also  been  greatly  ex- 
tended, and  its  effects  more  accurately  observed, 
during  the  century  under  review.     The  introduce 
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iion  of  this  metal  as  a  remedy  in  a  multitude  of 
diseases/  and  especially  in  malignant  fevers^  may 
be  considered  as  a  memorable  event  in  the  annab 
of  medicine.  Those  who  have  most  distinguished 
themselves  by  recommending  the  use  of  mercurial 

£  reparations  in  the  latter  class  of  diseases^  are  Drs. 
lUSh  and  Chisholm. 

The  great  extension  of  the  use  of  Opium  in  the 
eighteenth  century  deserves  particular  notice;  but 
the  principles  of  this  extension,  and  the  variety  of 
cases  in  which  it  has  been  lately  employed,  kre 
too  numerous  to  be  detailed. 

Digitalis  has  long  held  a  place  in  the  materia 
Ihedica ;  but  its  efficacy  in  certain  diseases,  parti- 
cularly in  dropsy  and  pulmonary  consumption^  has 
been  clearly  known  but  a  few  years.  For  much 
information  respecting  the  virtues  of  this  powerful 
vegetable,  we  are  indebted  to  the  publications  of 
Drs.  Withering,  Beddoes,  and  ouiers. 

The  use  oiLeady  particularly  in  various  external 
applications,  has  been  better  understood,  and  more 
firequently  employed,  within  the  last  half  century, 
than  before.  Those  who  have  been  most  distin- 
guished by  their  inquiries  into  the  medical  virtues 
of  this  substance  are  M.  Goulard,  of  France^  and 
Dr.  Aiken,  of  Great-Britain. 

Many  of  the  best  preparations  of  Antimony  now 
employed  by  physicians,  were  either  wholly  un- 
known, or  little  used,  prior  to  the  eighteenth  cen- 
tury. The  important  station  they  now  hold  in 
medical  prescriptions  is  well  understood. 

Several  of  the  mineral  and  vegetable  Poisons 
have  been  either  first  introduced  into  the  materia 


p  The  me  of  Mtrtwry  in  the  SmmU'PvK  wei  retorted  to,  in  the  Amern 
tuk  Cobtticty  fim  in  1745,  when  it  wm  employed  with  MCceM,  by  Dr« 
Thomai,  a  retpecuble  practitioner  of  Virginia,  and  by  Dr.  MuiniaoM,  ao 
eminent  phyticon  of  Long*lsland,  in  the  province  of  New- York.  See  V^m 
€Ui>t'9  JHittrtti'm  m  SmM^Fpm^  qooivd  by  Pr.  Huziam. 
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medica,  or  used  with  unprecedented  freedom  in  the' 
course  of  the  period  under  review.  As  a  speci- 
men of  these  it  may  be  proper  to  mention  Arsenic^ 
Conium  Maadafiariy  Atropa  Belladona,  Solarium 
DulcamarUy  llyoscyamusy  and  Datura  Stramonium^ 
which,  with  several  others,  have  been  often  and 
usefully  applied  by  modern  physicians. 

The  introduction  into  medical  use  of  the  Caro- 
lina Pink 'Boot  (Spigelia  AI anjlandica )  y  by  Dr. 
Garden,  of  South-Carolina;  oiihi^Seneka  Snake' 
Root  (Polygala  Seneka)y  by  Dr.  Tennant,  of  Vir*^ 
ginia;  oi  Gum  Kino,  by  Dr.  Fothergill;  of  Cu- 
prum Ammoniacumy  and  of  many  new  Adds,  by 
various  persons,  may  also  be  ranked  among  the 
less  important  of  the  class  of  improvements  now 
under  consideration. 

Finally,  it  would  be  difficult  to  mention  a  single 
important  article  in  the  materia  medica  which, 
in  the  hands  of  the  physicians  of  the  eighteeitth 
century,  has  not  been  better  understood,  better 
prepared,  more  extensively  applied,  or  rendered 
more  convenient  and  efficacious  in  its  combina- 
tions, than  in  preceding  times.  Were  it  possible 
to  include  in  this  brief  review  a  further  detail 
of  particulars,  it  would  be  easy  to  mention  many 
great  names,  and  various  branches  of  science,  to 
which  the  materia  medica  has  been  laid  under 
great  obligations  in  the  course  of  this  active  and 
eventful  period. 


To  the  foregoing  review  it  may  not  be  improper 
to  add,  that  the  eighteenth  century  is  distin- 
guished above  all  preceding  ages,  by  the  number 
and  excellence  of  Medical  Schools.  These  have 
multiplied  greatly,  have  been  placed  on  a  more 
extensive  and  liberal  footing,  and  been  more  fre- 
quented than  in  any  former  period.    At  the  be^ 
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tuning  of  the  century  under  review,  and  indeed 
during  tbc  former  half  of  it,  the  University  of 
Lcydcia  was  by  far  the  most  celebrated  place  of 
medical  instruction.  Next  to  this,  in  respecta- 
bility, stood  the  schools  of  Italy.  Soon  afterwards 
the  great  school  of  ELdinburgh  began  to  be  formed. 
In  1719,  the  first  Monro,  of  that  city,  undertook  to 
deliver  lectures  on  anatomy.  He  was  in  a  short 
time  joined  by  other  able  teachers,  who  formed  a 
regular  plan  of  medical  instruction,  and  gained,  in 
a  tew  years,  a  high  reputation.  Indeed,  for  more 
than  forty  years  the  school  at  Edinburgh  held  the 
first  rank,  and  was  resorted  to  more  than  any  other 
by  students  from  all  parts  of  the  world.  During 
the  last  twelve  or  fifteen  years,  that  celebrated  in- 
stitution mav,  perhaps,  be  said  to  have,  in  some 
degree,  dechned ;  or  rather  to  be  more  successfully 
rivalled  than  before,  by  several  establishments  for 
medical  instruction,  especially  by  some.on  the  con-» 
tinent  of  Europe.  The  German  medical  schools, 
in  particular,  have  lately  much  increased,  both  in 
number  and  excellence. 

Aledical  Associations^  for  promoting  the  inter- 
course, combining  the  efforts,  and  diffusing  the  con* 
centrated  knowledge  of  many  physicians,  though 
not  the  exclusive  product  of  the  eighteenth  century; 
yet,  when  considered  with  respect  to  their  number 
and  usefulness,  mav  be  ranked  among  the  distin- 
guishing honours  of  the  period  under  consideration. 
They  have  been  greatly  multiplied  during  this  pe- 
riod, in  every  civilized  part  of  the  world;  have 
made  many  important  publications,  and  eminently 
contributed  to  the  advancement  of  the  healing  art. 
To  recount  the  number  of  these  established  within 
the  last  hundred  years,  or  to  make  the  most  gene- 
ral estimate  of  the  services  which  they  have  ren- 
dered to  the  science  of  medicine,  would  fill  many 
pages. 
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Next  in  importance  to  Medical  Schools  and  S^* 
cietiesy  are  the  Medical  Journals,  and  other  peri-* 
odical  publications,  intended  to  promote  the  sci* 
ence  oi  medicine,  which  distinguished  the  last  age. 
It  is  believed  that  the  honour  ol  giving  birth  to  this 
species  of  publication  belongs  to  the  century  under 
review.  At  an  early  period  of  it,  the  Transactions 
of  medical  societies,  and  the  collections  of  Obser^ 
vations  and  Inquiries  on  the  various  branches  of 
the  healing  art,  began  to  make  their  appearance, 
and  to  awaken  the  minds  of  practitioners.  Among 
the  regular  Journals  in  the  English  language,  ex- 
clusively devoted  to  this  department  of  knowledge, 
the  Medical  Commentaries  of  Dr.  Duncan,  of 
Edinburgh,  hold  the  first  place,  both  with  respect 
to  time  and  merit.  This  work  was  succeeded  by 
the  Annals  of  Medicine ^  by  the  same  gentleman, 
assisted  by  his  son.  Within  the  few  last  years 
of  the  century,  works  of  this  kind  have  greatly 
multiplied,  not  only  in  Great-Britain,  but  also  in 
many  other  parts  of  the  learned  world.  The  great 
utility  of  these  publications  is  unquestionable.  Tlie 
number  of  important  hints  which  they  have  pro- 
posed, of  new  remedies  which  they  have  sug- 
gested, and  of  new  paths  of  inquiry  which  they 
have  opened,  is  too  great  to  be  reckoned.  "  It 
"  is  no  exaggeration,"  says  a  learned  American. 
physician,  '*  to  assert,  that  the  medical  facts  and 
'^  observations  which  have  been  published  in  the 
*^  eighteenth  century,  have  done  more  towards  cx- 
"  plaining  the  functions,  and  curing  the  diseases 
*'  of  the  human  body,  than  all  that  remained  on 
"  record,  for  many,  {)erhaps  for  all  the  centuries 
"  that  had  preceded  since  the  creation."* 

The  establishment  of  numerous  and  extensive 
Ilospilalsy  by  which  the  eighteenth  century  is  erai- 

f  RaM8AY*s  Rrultw  of  tbt  ImfrovemenU  of  M*Memf,  &C.  p.  l6y  I7« 
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nently  distinguished,  may  be  considered  as  scarcely 
more  favourable  to  the  interests  of  humanity,  than 
to  the  advancement  of  medical  science.  It  has 
been  well  observed,  that  the  Heathen  World  never 
produced  an  Hospital;  and  if  any  institutions  of 
this  kind  now  exist  among  pagans,  they  have  de- 
rived from  Christendom  the  benevolent  plan.  The 
astonishing  multiplication  of  such  establishments, 
in  almost  every  part  of  the  Christian  world,  and 
especially  in  Great-Britain,  during  the  last  cen- 
tury, is  well  known  to  every  intelligent  reader; 
and  that  every  institution  of  this  kind  may  be  con- 
sidered as  a  sort  of  medical  school,  from  which 
the  richest  stores  of  instruction,  both  in  surgery  and 
the  practice  of  physic,  are  continually  drawn,  is 
too  obvious  to  require  explanation. 

To  the  peculiarities  of  the  eighteenth  century 
already  stated,  it  may  be  added,  that  every  brancn 
of  knowledge  connected  with  the  healing  art  has 
been  rendered  more  accessible  and  popular^  by 
the  exertions  of  philanthropic  and  liberal  minded 
physicians.  For  a  number  of  preceding  ages  me- 
dical science  was  hidden  under  the  veil  of  dead 
languages,  and  obscured  by  the  technical  jargon, 
and  the  love  of  mystery  which  long  distinguished 
medical  practitioners;  but  in  the  course  of  the 
century  under  consideration,  and  especially  the 
latter  half  of  it,  the  love  of  mystery,  though  not 
completely  vanquished,  has  much  declined.  The 
elements  of  medical  knowledge  have  been  brought 
down  to  the  capacities  of  all  classes  in  the  com-t 
munity.  Plain  and  popular  works  for  the  use«of 
Families  have  been  presented  to  the  public,  and 
much  useful  knowledge  respecting  the  best  means, 
in  ordinary  cases,  of  preserving  and  restoring  health, 
for  the  first  time,  generally  disseminated.  Among 
the  many  popular  works  of  this.kind,  which  might 
be  mentioned,  those  of  Tissot,  Buchan,  WillicHi 
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and  Parkinson,  have  successively  appeared,  and 
acquired  much  distinction. 

The  different  modes  of  making  impressions  on 
the  human  system,  in  various  states  of  disease, 
through  the  medium  of  the  imagination,  and  aU 
the  endless  impositions  of  Quackery  and  Charlatan-^ 
ism,  have  been  astonishingly  multiplied  in  the 
course  of  the  eighteenth  century.  ITiough  medical 
knowledge  has  been  evidently  increasing,  through* 
out  this  period,  medical  imposture  has,  at  leasts 
kept  pace  with  it.  Among  many  instances  which 
might  be  adduced  in  support  of  this  remark,  may 
be  mentioned  the  audacious  pretensions  of  Count 
Cagliostro,  \vith  respect  to  his  Balsam  of  Lifa 
the  far  famed  imposition  concerning  Animal  Mag^ 
netismy  by  Mesmer,  and  his  followers;  and  more 
Recently,  the  claims  of  Perkinismy  so  denominated 
from  Dr.  Perkins,  late  a  citizen  of  the  United 
States.  But  it  is  worthy  of  remark,  that  while 
these  kinds  of  imposture  have  rather  gained  ground, 
those  which  consist  in  Witchcraft,  SpeHs,  and  /n- 
cantations,  and  all  the  supposed  influence  of  De* 
maniacal  powers,  in  producing  health  or  disease, 
have  manifestly  declined  within  the  period  under 
review. 


The  cultivation  and  progress  of  medical  science 
in  the  United  States  deserves  some  attention  be- 
fore closing  this  chapter.  It  is  to  be  lamented  that 
the  want  of  suitable  documents  renders  a  full  and 
satisfactory  view  of  this  part  of  the  retrospect  im- 
])ossible.  For  though  little  was  done  in  our  country, 
for  the  science  of  medicine,  until  within  the  last 
forty  years;  yet  of  a  considerable  portion  of  that 
little  the  knowledge  is  either  totally  lost,  or  pre- 
served only  in  that  vague  and  indistinct  manner  in 
which  traditional  records  are  usually  presented. 
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During  the  greater  part  of  the  century  under 
review,  and  especially  the  early  periods  of  it,  me^ 
dical  science  was  cultivated  with  most  success  in 
the  Middle  and  Southern  States.  This  was,  pro* 
bably,  among  other  circumstances,  chiefly  owing 
to  the  foUowmg  causes.  In  those  States  many  of 
the  physicians  were  Europeans,  who  had  enjoyed 
all  tne  advantages  of  the  best  schools  of  physic* 
It  was  more  common  among  them  than  in  the 
Eastern  States,  owing  to  the  greater  wealth  of  th« 
former,  to  send  young  gentlemen  to  complete  their 
medical  education  in  foreign  universities.  A  taste 
for  researches  in  natural  history  also  appeared,  in  a 
number  of  instances,  particularly  in  the  States  of 
SoiUh'Carolinat  Vh*giniay  Pennsylvania^  and  Neuh 
Yorky  long  before  a  similar  taste  was  formed  to  the 
Eastward ;  and  the  tendency  of  such  pursuits  to  en- 
lighten the  minds,  and  extend  the  inquiries  of  phy** 
sicians,  is  too  obvious  to  require  elucidation. 

One  of  the  earliest  publications  in  America*"  on 
a  medical  subject,  was  an  essay  on  the  Iliac  Pas^ 
siony  bv  Dr.  Cadwallader,  a  respectable  physi- 
cian ot  Philadelphia,  printed  about  the  year  1740, 
in  which  the  author  opposes,  with  considerable 
talents  and  learning,  the  then  common  mode  of 
treating  that  disease.'     About  the  same  time,  Dn 

r  Before  this,  William  Bull,  the  first  natiTe  of  South-Ctrolioay  mad 
probably  among  the  first  natives  of  America,  who  obtained  a  degree  m 
medicine,  dcfci^cd  and  published,  in  Z734,  at  the  UniTenity  of  Leydeo,  hia 
inaugural  thesis,  De  Coliea  ^ieteiiym.  He  was  a  pupil  of  the  great  Boaa^ 
■A AVE;  and  is  ouoted  by  Dr.  Van  Swibtbn,  in  the  following  very  re- 
•pectful  terms :  Hmc  C§/ua  m  reghmHtu  Amtrie^i  meridiomalihut  tarn  Jrtfmem^ 
«//,  mfftre  ff  m§rS9  Emdemio  baheri  fostii ;  uti  ab  erudithtimo  vif  Ou  LI  ELMO 
Bull,  is  bit  tu  nai*,  ei  nunt  fduiier  ibi  medieinam  txerctnte^  tsfhu  am^vf^ 
fml  etpuUbram  d4  b%c  m»rb*  teripiit  £4serUti9mem  imamgrnralem^  fwmm  im  A$ai9» 
mia  Lmgimno  Batava  defemdit  anno  1 734.  Vide  GiaAani  L.  B.  Van  SwiktEIT 
CemmgMtarUt  tonius  tcrtius,  p.  357* 

/  For  several  of  the  names  and  fiicts  here  stated,  respecting  the  early 
medical  writers  of  America,  the  author  is  indebted  to  the  Revirw  of  the 
Jmprovtments  of  Medicine^  by  Dr.  Ram  SAT,  of  Charleston,  before  quoted. 
The  learning  and  talents  displayed  by  this  gentleman,  both  as  an  historiaa 
and  medical  philosopher,  entitle  him  to  a  distiogniihcd  place  among  the 
h^i^ictori  and  emamenti  of  hit  country. 
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Tennant,  of  Virginia,  published  a  small  work 
on  the  Pleurisy^  in  which  he  brought  into  view 
the  virtues  of  seneka  snake-root,  which  were  be- 
fore unknown.     Not  long  afterwards.  Dr.  John 
MiTCHEL,  of  Virginia,    published   an  ingenious 
Essay  on  the  Causes  of  the  different  Colours  of  People 
in  different  ClimateSy  in  which  he  displayed  much 
anatomical  and  other  learning/    About  the  middle 
of  the  century,  Dr.  Thomas  Bond,  an  eminent  phy-. 
sician  of  Philadelphia,  drew  up  some  useful  medi- 
cal memoirs,  which  were  published  in  a  periodi- 
cal work  in  London.^     Nearly  co temporary  with 
the  last  mentioned  publications,  were  several  by 
Dr.  Benjamin  Gale,  a  practitioner  of  medicine 
in   Connecticut,    who   was    much   distinguished 
among  his  countrymen  for  his  acquirements  and 
skill,  and  who  particularly  published  a  Disserta- 
tion on  the  Inocidation  of  the  Small-Pox  in  Ante- 
ricay  which  has  been  often  mentioned  respectfully.* 
In    1753    Dr.  John  Lining,  of  South-Carolina, 
published  an  accurate  history  of  the  American 
lellozo  Fever y  which  was  the  first  that  was  given 
to  the  world  from  our  continent.     Dr.  Lionel 
Chalmers,  of  the  same  State,  in  1754,  commu- 
nicated to  the  Medical  Society  of  London  some 
useful  remarks  on  Opisthotonus  and  Tetanus^  which 
were  published  in  the  first  volume  of  their  Obser- 
vations  and  Inquiries.     This  gentleman  also  pub- 
lished, in  17G7,  an  Essay  on  Fevers^  in  which  he 

/  This  Essay  was  sent  to  Mr.  Collinson,  of  Great-Britain,  and  was 
intended  as  a  solution  of  the  prize  problem  on  that  subject,  announced  by 
the  Aiadcmy  of  Bcurdeaux,  It  was  ajfterwards  published  in  the  PbiUtoph'uai 
V^ransactioas,  vol.  xliii.  p.  102— IJO.  Dr.  MlTCDKL  alsO  WTOtC  ably  OD 
the  Tello-oj  Fevers  a&  it  appeared  in  Virginia  in  X74l>  His  instructive 
manuscripts  on  this  subject  fell  into  the  hands  of  Dr.  Franklim,  by 
i;vhom  they  were  communicated  to  Dr.  Rush.  See  Rusu  on  Ttllovt  Ftvir^ 
8vo.   1794. 

V  Medici  I  Ohservatlont  and  I/ifuirUj,  vols.  1.  and  ii. 

V  It  is  possible  that  other  medical  publications  were  made  in  New* 
En^^Iand,  about  thi^  time,  equally  worthy  of  notice ;  but  the  author  hit 

not  been  so  fortunate  as  to  sec  or  bear  of  thcou 
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gave  the  outlines  of  the  spasmodic  theory,  which 
nad  been  before  taught  by  Hoffman,  and  was 
afterwards  more  fully  illustrated  by  Cullen.  In 
1764  Dr.  Garden,  a  scientific  physician  of  South- 
Carolina,  before  mentioned,  presented  to  the  pub- 
lic an  account  of  the  medical  properties  of  Pink^ 
Booty  and  save,  at  the  same  time,  a  botanical  de- 
scription of  the  plant.  About  the  same  time.  Dr. 
CoiDEN,  and  Dr.  Jacob  Og den,  both  of 'New- 
York,  published  some  valuable  observations  on  a 
species  of  Sore  Throat,  which  was  then  prevalent 
and  mortal.  The  former  of  these  gentlemen  alsa 
made  medical  communications  on  other  subjects, 
which  were  esteemed."'  To  this  list  may  be  added 
Dr.  John  Jones,  also  of  New- York,  who  was 
greatly  distinguished  as  a  surgeon,  and  who  pub- 
lished a  work  on  Wounds  and  Fractures,  which  is 
an  honourable  monument  of  his  learning  and  prcvi 
fessional  skill.  i 

Though  these  physicians  were-  not  all  of  them 
natives  of  America;  and  though  their  publications 
were  generally  small,  and  cannot.be  said  to  be 
of  much  value  at  the  present:  day;  yet,  considered 
as  indications  of  a  growing  taste  for  medical  in- 
quiries, and  as  among  the  means  of  exciting,  in 
a  young  country,  a  thirst  for  knowledge^  ami  an 
ambition  for  the  attainment  of  medical  fame  (as 
examples  of  which  alone  they  are  mentioned), 
they  doubtless  -deserve  respectful  notice  in  this 
sketch.  They  contributed  to  bring  the  American 
practitioners  of  the  healing  art,  scattered  over  an 
immense  territory,  better  acquainted  with  each 
other,  and,  doubtless,  concurred  with  other  cir- 
cumstances, to  forward  the  plans  of  association  and 
instruction  which  soon  began  to  take  place. 

w  Dr.  Cold  IN  ii  the  gentlenuo  before  mentioned  at  Lieatenant-Oo* 
Tcmor  of  New- York,  and  as  haTiog  diitinguiibed  lunndf  by  hii  know* 
Udgc  of  Attr9n9my  and  B9$a»j, 
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About  the  year  1762  Dr.  William  Shipfeit 
and  Du  John  Morgan,  both  natives  of  Pennsyl- 
vania, and  youthful  friends,  who  bad  gone  to  the 
University  of  Edinburgh,  to  complete  their  medi- 
cal education,  and  who  had  received  its  honours, 
Vitt  in  London,  whither  they  had  repaired  for  the 
purpose  of  receiving  instruction  from  the  large 
hospitals,  and  excellent  teachers  of  that  city. 
They  there  agreed  to  attempt  the  establishment  ol 
a  Medical  School  in  Philadelphia.  Accordingly, 
in  the  year  1764,  Dr.  Shippen  gave  the  first  course 
of  lectures  upon  Anatomy  that  ever  was  delivered 
in  America,  In  1765  Dr.  Morgan  laid  before 
the  trustees  of  the  College  of  Philadelphia  a  plan 
for  teaching  all  the  branches  of  medicine,,  and  con- 
ferring medical  degrees.  This  plan  was  adopted; 
Dr.  Shippen  was  recognized  as  Professor  of -4wa- 
tomj/y  and  Dr.  Morgan  was  appointed  Professor  of 
the  Institutes  of  Medicine^  and  soon  afterwards  be- 
gan to  teach  them.  In  the  year  1768  Dr.  Adam 
KuHN,  who  had  studied  under  the  celebrated  Lin- 
N-ffius,  was  appointed  Professor  of  Botany^  and  of 
the  Materia  Medtca;  and  in  1769  Dr.  Benjamin 
Rush,  who  had  just  completed  his  medical  studies 
in  Europe,  was  chosen  Professor  of  C/iemistry. 
To  these  gentlemen  was  added  Dr.  Thomas  Bond^ 
who  was  selected  to  give  Clinical  Lecturesy  on  the 
cases  of  disease  in  the  Pennsylvania  Hospital. 
The  first  American  Medical  School,  thus  organized, 
became  the  resort  of  students  from  every  part 
of  the  then  Colonies :  It  has  since  undergone  con- 
siderable changes,  by  the  death  and  resignation  of 
Professors,  and  new  appointments;  but  continues 
to  flourish ;  and  will  now  bear  a  very  honourable 
comparison,  at  least  with  regard  to  the  talents  and 
learning  of  its  Professors,  with  the  most  respecta- 
ble institutions  of  a  similar  kind  in  Europe, 
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In  1764  Dr.  Shippen  lectured  to  ten  students. 
In  the  season  of  1801 — 2  the  number  of  students 
attending  the  different  Medical  Professors  amount- 
ed to  one  hundred  and  thirty^  of  whom  twenty-- 
one  were  admitted  to  the  degree  of  Doctor  of 
Medicine. 

The  laudable  example  set  by  the  physicians  and 
college  of  Philadelphia,  soon  excited  the  zeal  of 
the  physicians  of  New- York  to  establish  a  medical 
school  in  King's  College;  accordingly,  in  1767  a 
letter  was  addressed  to  the  governors  of  that  insti- 
tution, by  Drs.  Samuel  Clossey,  Peter  Middle- 
ton,  John  Jones,  James  Smith,  Samuel  Bard, 
and  John  V.  B.  Tennent,  urging  the  propriety 
and  importance  of  attempting  to  form  a  plan  of 
medical  instruction,  and  offermg  their  services  for 
carrying  it  into  effect.  In  consequence  of  this 
letter  the  governors,  a  few  days  afterwards,  elected 
Dr.  Clossey  Professor  of  Anatomy^  Dr.  Middle- 
ton  Professor  of  Physiology  and  Pathology,  Dr. 
Jones  Professor  of  Surgery^  Dr.  Smith  Professor 
of  Chemistry  and  Materia  Medica,  Dr.  Bard  Pro- 
fessor of  the  Theory  and  Practice  of  Physic,  and 
Dr.  Tennent  Professor  of  Midwifery.  In  1770^ 
in  consequence  of  the  death  of  Dr.  Tennent,  apd 
the  removal  of  Dr.  Smith  out  of  the  province,  the 
office  of  instruction  in  Materia  Medica  was  com- 
mitted to  Dr.  Middleton,  and  Chemistry  to  Dr. 
Bard.  Lectures  were  regularly  given  by  the 
above  named  gentlemen ;  but  no  medical  degrees 
had  been  conferred  by  the  college,  when  the  revo- 
lutionary war  entirely  deranged,  and,  in  effect,  de- 
stroyed the  whole  establishment. 

In  1784  the  Regents  of  the  University  made  an 
attempt  to  revive  the  medical  school,  and  went  so 
far  as  to  appoint  several  Professors  in  Columbia  Col- 
lege  (the  new  style  by  which  King's  College  became 
known,  on  the  change  of  government),  tor  the  pur- 

2T 


S22  Medicine. 

pose  of  pursuing  the  former  plan  of  instructiort 
But  the  gentlemen  so  appointed  did  not  all  deliver 
lectures;  the  courses  actually  given  were  short 
and  incomplete,  and  the  undertaking  languished^ 
and  finally  fell  to  the  ground. 

After  several  other  ineffectual  attempts  to  esta- 
blish a  course  of  medical  instruction  in  the  city,  the 
Trustees  of  Columbia  College,  in  1792,  organized 
the  school  on  its  present  plan,  and  commenced  a 
course,  which  has  succeeded  better  than  any  former 
attempt.  The  Faculty  of  Physic,  as  then  consti- 
tuted, consisted  of  Dr.  Samuel  Bard,  Dean;  Dr^ 
WrightPost,' Professor  of  i^wa/(wzy;  Dr.  William 
Hambrsley,  Professor  of  the  Institutes  of  Medi* 
cine;  Dr.  John  R.  B.  Rodgers,  Professor  of  J//d- 
wifery;  Dr.  Nicholl,  Professor  of  CAewiiV/ry ;  Dr. 
Richard  Kissam,  Professor  of  Botany;  and  Dr. 
RicHARDBAYLEY,Professorof«ywr^ery.  These  gen- 
tlemen, the  greater  number  of  whom  had  received 
a  regular  medical  education  in  Europe,  soon  com- 
menced the  several  departments  of  mstruction  as- 
signed to  them.  The  first  medical  degrees  wercr 
conferred  by  this  institution  in  1793 ;  and  though  it 
has  not  grown  so  rapidly  as  might  have  been  ex- 
pected, from  the  learning  and  talents  of  its  Pro- 
fessors, yet  it  holds  a  respectable  station,  and  ha^ 
rendered  very  important  services  to  the  interest  of 
medical  science  in  the  state. 

The  third  medical  school  established  in  the 
United  States,  is  that  in  the  University  of  Cam- 
bridge, Massachusetts.  This  institution  took  \\s 
rise  trom  the  benefactions  of  several  enlightened 
and  liberal  persons,  who  were  desirous  of  pro- 


9c  By  means  of  the  zeal  and  enterpriM  of  Professor  Po3t  Colambu  CoKi' 
lege  is  possessed  of  a  valaable  collection  of  Anatomital  Preparations  ;  to  coaH 
pletc  which  that  accomplished  Anatomist  made  two  Toyagei  to  Europe.  It 
is  believed  that  this  is  the  first  collection  of  the  kind  introduced  ioto  Um 
United  Sutes,  and  certainly  the  best. 
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moting  the  knowledge  of  medical  science.  Dr. 
ExEKiBt  Hbasey,  an  eminent  physician  of  Hing- 
ham^  in  that  State,  who  died  in  1770,  bequeathed 
<xie  thousand  pounds,  Massachusetts  currency^  to 
be  applied  to  the  support  of  a  Professor  of  Anatomy 
mid  Surgery.  His  widow,  at  her  death,  left  a 
ttke  sum,  to  be  devoted  to  the  same  object.  Hit 
brother.  Dr.  Abner  Hersey,  of  Barnstable,  and 
Dr.  J(«K  CuMMiNo^  of  Concord,  left  each  Cve 
hundred  pounds,  to  be  also  applied  to  the  en« 
couiagement  and  support  of  memcal  instruction^* 
These  generous  donations  were  aided  by  that  of 
William  Ervikg,  Esquire,  an  opufent  gentleman 
of  Boston,  who,  a  few  years  afterwards^  gave  one* 
thousand  pounds  towards  the  support  of  an  addi^ 
tional  Professor.' 

Thooffh  the  first  of  the  benefttctions  above  stated 
was  made  some  time  before  the  commencement  of 
the  revolutionary  war,  yet  nothing  efFecttiikl  wM 
done  toward  executing  the  will  of  these  pabto 
spirited  donors  till  near  the  close  of  it.  In  1781 
£>r.  John  Warren  began  to  lecture  in  Boston 
on  Anatomy  and  Surgery j  and  prosecuted  his  plan 
£br  two  seasons.  In  1783  the  government  or  the 
University  of  Cambridge  proceeded  to  organise  a 
regular  medical  school,  when  Dr.  Warren  was 
appointed  Professor  of -^/r^/omy  and  Surgery;  Dr. 
Bekjamiv  Waterhouse,  Professor  of  the  Theory 
and  Practice  of  Physic ;  and  Dr.  Aaron  Dexter^ 
Professor  of  Chemistry  and  Materia  Medica.  Since 
that  period  these  gentlemen  have  regularly  de^ 

y  Tbcie  Kverilsuiiii^  anwiotiDg  to  three  tkoonad  poonds,  Maandiiselli 
currenqr*  are  fiioded,  and  their  annual  proceeds  equally  d&Tided  bawecu 
the  ProfeMor*  of  Amatomy  and  Smery,  and  of  the  Theory  amJ  FraeiUg  ^ 
fhyttt ;  each  of  which  ProCeaiorihjps  heart  the  name  of  HaatET. 

s  The  beqnett  of  Mr.  EaviNo  was  cxdusiTely  devoted  by  him  toth« 
support  of  a  profeaonhip  of  Chemistry  and  Materia  Medico^  Thit  proDct* 
•omip  ibo  heart  the  name  of  tufirtt  and  principal  bcacteor* 
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livered  lectures  on  the  several  branches  assigned 
to  them;  and  though  the  number  of  students  who 
usually  attend  them  is  comparatively  small,  yet 
they  are  annually  increasing  \  and  the  erudition  and 
talents  of  the  Professors  afford  a  satisfactory  pledge 
that  the  institution  will,  at  no  distant  period,  reach 
a  much  higher  station  both  of  respectability  and 
usefulness. 

The  fourth  and  last  medical  school  formed  in  the 
United  States,  is  that  connected  with  Dartmouth 
CoUegCy  in  the  State  of  New-Hampshire.  This 
establishment,  for  instruction  in  medicine,  was 
founded  in  the  year  1798;  when  Dr.  Nathak 
Smith  was  appointed  Professor  of  Medicine y  to 
lecture  on  Anatomy y  Surgery ^  Midxoifeiy,  and  the 
Theory  and  Practice  of  Physic;  and  Dr.  Lyman 
Spalding  Professor  oi  Chemistry  and  Materia  Me- 
dica.  A  considerable  number  of  young  gentlemen 
have  attended  the  lectures,  and  several  have  re- 
ceived the  honours  of  this  institution. 

The  establishment  of  Medical  Schools  in  the 
United  States  may  be  considered  as  forming  a 
grand  era  in  our  national  progress,  and  as  producing 
important  effects  on  the  character  of  our  physicians. 
The  happy  influence  of  these  institutions  has  also 
been  much  aided  by  the  formation  of  Medical 
Sociclicsy  in  almost  every  State,  which  have  all 
come  into  being  within  the  last  forty  years.  The 
effect  of  such  establishments  in  exciting  a  thirst  for 
the  acquisition  of  knowledge;  in  producing  a  spirit 
of  f^enerous  emulation;  in  cultivating  a  taste  for 
observation  and  inquiry;  and  in  combining  the 
efforts  and  the  skill  of  physicians,  in  every  part  of 
our  country,  must  be  obvious  to  every  attentive 
m\vA,  Many  of  the  Inaugural  Theses ^  defended 
and  published  by  the  students,  in  the  American 
jncciical  schools,  would  be  considered  as  honour;^* 


Medicine.  S25 

ble  specimens  of  talents  and  learning  in  the  most 
Tenowned  universities  of  Europe." 

Within  the  last  fifteen  years  of  the  century  under 
review,  medical  publications  have  greatly  multi- 
plied in  the  United  States;  many  of  which  do  equal 
nonour  to  their  authors  and  our  country.  Among 
these  the  numerous  and  valuable  works  of  Dr. 
Rush  hold  the  first  place;  and  to  no  individual  are 
we  more  indebted  for  promoting,  both  by  precept 
and  example,  that  laudable  and  enlightened  zeal 
for  medical  improvements,  which  has  been  so  hap- 
pily increasing,  for  a  number  of  years  past,  among 
American  physicians.  In  a  catalogue  of  our  me- 
dical writers  also,  Drs.  Maclurg,  Mitchill, 
Barton,Ramsay,Caldwell,Currie,  and  several 
others,  would  be  entitled  to  particular  notice,  did 
not  the  limits  of  the  present  sketch  forbid  an  at- 
tempt to  do  justice  to  their  respective  merits. 

In  the  year  1797,  a  periodical  publication,  un- 
der the  title  of  the  Medical  Repository y  was  com- 
menced by  Drs.  Mitchill,  Miller,  and  Smith, 
which,  from  the  peculiar  circumstances  of  our 
country,  may  be  considered  as  an  important  event, 
in  noting  the  successive  steps  of  medical  improve- 
ment in  the  United  States.  In  the  premature  death 
of  the  last  named  gentleman,  who  bid  fair  to  attain 
the  most  honourable  eminence  in  his  profession^ 
this  work  sustained  a  great  loss.^     It  is  stilly  bow- 

a  W  ithin  the  last  ten  or  twelre  yean,  all  the  medical  ichoolt  in  the  Unitied 
Slates  have  concurred  in  permitting  their  medical  graduates  to  write  and 
defend  their  Imayfrural  DiuertatUus  in  the  English  language.  Whether  thiv 
is  to  be  considered  as  an  improrement,  or  a  literary  retrocession,  is  a  quettim 
which  it  is  proposed  to  discuss  in  another  place. 

b  Dr.  Eliuu  H.  Smith  was  bom  in  the  year  T77r,  at  Litchfield,  in  the 
Sute  of  Connecticut,  where  his  father,  a  respectable  physician  stiU  reaidet. 
He  entered  Yale  College  at  the  age  of  eleven;  and  after  Icaring  that  inati- 
tution,  completed  his  education  under  the  caie  of  the  Rer.  Dr.  Dwigut, 
fioce  President  of  Yale  College,  and  who  at  that  time  presided  over  an 
academy  of  distinguished  reputation  at  Greenfield.  After  this  h«  pur« 
sued  a  regular  course  of  medical  studies  under  the  direction  of  his  father; 
coQuncDced  the  practice  of  pbjsic  at  Wcathcrsfidd  ia  f  79a,  and  romofcd 
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ever,  prosecuted  with  undiminished  excellence  and 
success;  and  furnishes  at  once  very  reputable  spe^ 
cimens  of  the  learning,  talents  and  zeal  of  many 
American  physicians;  and  a  most  useful  vehicle 
for  conveying  to  the  public  a  knowledge  of  every 
improvement  in  the  science  of  medicine. 


CHAPTER  V. 


GEOGRAPHY. 


As  few  sciences  are  more  interesting  than  GecH 
graphy,  so  few  have  received  more  attention,  of 
been  more  improved  and  extended  during  the  pe* 
riod  under  consideration.  At  the  beginning  of 
the  century,  almost  half  the  surface  of  the  globe 
was  either  entirely  unknown,  or  the  knowledge  of 
it  was  so  small  and  indistinct,  as  to  be  of  little 
practical  value.  Since  that  time  such  discoveries 
and  improvements  have  been  made,  that  geography 
has  assumed  a  new  face,  and  become  almost  a  new 

to  the  city  of  New- York  in  1795,  where  he  remained  nmil  1798,  whcft 
he  fell  a  victim  to  the  yellow  fever,  which  raged  with  to  much  violence  la 
the  city  in  the  autumn  of  that  year.  The  surviving  Editors  of  the  Medictl 
Repository  speak  of  their  deceased  colleague  in  the  following  honouraUe 
tcnns. 

<*  As  a  physician,  his  loss  is  irreparable.  He  had  explored,  at  his  eir^ 
Rge,  an  extent  of  medical  learning,  for  which  the  longest  lives  are  tehlaai 
found  sufficient.  His  diligence  and  activity,  his  ardour  and  persevennce, 
knew  no  common  bounds.  The  love  of  science  and  the  impulse  of  pfailni- 
thropy  directed  his  whole  professional  career,and  left  little  room  for  the  caki* 
lations  of  emolument.  He  had  formed  vast  designs  of  medical  improvement 
which  embraced  the  whole  family  of  nunkind,  were  animated  by  the  sou 
of  benevolence,  and  aspired  after  every  object  of  a  liberal  and  dignified 
ambition.  His  writings,  already  published,  incessantly  awaken  regret,  that 
the  number  of  them  is  not  greater.  They  display  singular  diligence  and' 
acutenessof  research,  the  ulents  of  accurate  and  extensive  observatioo,  g^reaf 
force  and  precision  of  reasoning,  and  the  range  of  a  vigorous  and  coow 
prehensive  miod/'    MtdUal  Rt^titory^  y.  iL  p,  9Z4»  aij.  second  MHmt 
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Science/  A  spirit  of  curiosity  has  stimulated  man* 
kind  to  unprecedented  activity  in  exploring  remote 
regions  ot  the  earth.  Individual  vojragers  and 
travellers,  and  private  associations  have  done  much 
to  extend  our  acquaintance  with  the  globe.  Be- 
sides the  exertions  of  these,  the  governments  of 
Great-Britain,  France,  Spain,  Sweden,  Denmark 
and  Russia  have  severally  directed,  or  encouraged 
expeditions  of  discovery  and  of  scientific  research. 
To  which  we  may  add,  that  the  occasional  mis- 
takes and  misfortunes  of  mariners,  while  they  over- 
iwhehned  with  distress  the  immediate  sufferers^ 
have  contributed  to  enlarge  the  sphere  of  our  infor- 
mation with  respect  to  distant  countries^  and  thus, 
by  a  wise  arrangement  of  Providence,  to  increase 
the  objects  and  the  means  of  naval  enterprise. 
Although  in  these  geographical  discoveries  Great- 
ritain  has  undoubtedly  made  the  most  distin- 

fuished  figure;  yet,  with  respect  to  time,  the 
onour  of  priority  belongs  to  Russia.  Early  in  the 
century,  Feter  the  Great,  to  whose  mind  bold 
and  grand  enterprises  were  familiar  and  habitual, 
eonceivcd  the  design  of  exploring  regions  of  the 
earth,  which  had  not  been  oefore  visited  by  civil- 
ized man,  and  by  this  means  promoting  the  wealth, 
cultivation,  and  aggrandizement  of  his  empire.  In 
pursuance  of  this  design,  he  formed  several  expe- 
ditions for  discovery,  which,  though  not  crowned 
with  complete  success,  were  yet  considerably  use- . 
ful,  and  laid  the  foundation  of  greater  attainments  > 
after  his  death.  It  was  in  his  reign  that  several 
large  districts  of  country  in  the  nortn-eastem  parts 
of  Asia  were  first  visited  and  explored  by  Euro- 

€  By  Getgraffhy  here  it  metnc  not  only  what  the  word  ttrktW  import^ 
tis.  a  description  of  the  eiteot,  diviitont,  and  aapect  of  the  torlace  of  o«r 
l^ahe,  bnt  alao  moic  of  the  other  stmi'utkml  toquiriei,  which  OMMiem 
writen,  however  improperly,  huTc  wih«rt«Uy  agreed  to  ii 
graphical  trcatitoi. 


S28  Geography. 

pcans.      Under  his  auspices,   some   enterprising 
navigators,  in  1713,  discovered  the  chain  of  islands 
called  the  KnrileSy  on  the  coast  of  Kamtschatca* 
Under  the  direction  of  the  same  monarch,  also. 
Captains  Behring  and   Tschirikow   discovered 
a  number  of  other  islands  in  the  adjacent   seas, 
and  established  a  profitable  trade  with  the  natives. 
The  former,  a   native  of  Denmark,  in  1728,  first 
entered   the   strait  which  divides  Asia  from  the 
American     continent,    and     which    was    after- 
wards called   by  his  name/    This  spirit  of  dis- 
covery continued  to  animate  the  government,  but 
more  particularly  the  subjects  of  Russia,  for  many 
years  after  the  demise  of  the  Czar.     About  this 
time  some  private  adventurers  in  that  country  be- 
came fired  with  the  ambition  of  discovering  a 
north-east  passage  to  India      Between  the  years 
1730  and  1740,  many  daring  voyagers  successively 
engaged  in  the  prosecution  of  this  plan.     Among 
these,  MoRoviEF,  Malgyn,  Skurahoff,  MeniNj 
and  Laptief,  deserve  particular  notice.'    The  la- 
bours they  underwent,  and  the  dangers  they  en- 
countered, were  incredible;  but  all  their  exertions 
and  discoveries  served  only  to  furnish  increasing 
evidence,  that  if  such  a  passage  exist,  it  is  next 
to  impracticable,  and  always  dangerous. 

In  1740  Behrino  undertook  another  voyage, 
in  the  course  of  which,  with  wonderful  fortitude 
and  perseverance,  he  traversed  the  ocean,  from 

d  Though  Behrino  sailed  into  this  strait,  yet,  probably  owiog  to  the 
fog,  he  did  not  discern  land  on  the  eastern  side.  The  strait  was  more  fully 
explored,  a  few  years  afterwards,  by  Capt.  Cook,  who  gave  it  Bibrimo'i 
name.  He  discovered  that  the  two  continents,  at  this  place,  approadl 
withm  forty  miles  of  each  other.  It  has  been  since  ascertained,  by  tbt 
voyages  of  Mcares,  Dixon,  Vancouver,  La  Perouse,  and  othen» 
that  to  the  north  of  this  strait  the  Asiatic  shore  tends  rapidly  to  the  weit- 
ward,  while  the  American  stretches  nearly  in  a  northern  direction,  till*  at 
the  distance  of  about  four  or  five  degrees,  the  continenu  are  joiiwd  by 
•olid  and  impenetrable  bonds  of  ice. 

«  Mavor*/  abridjr*d  Account  of  Russian  Diicaveria, 
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*  the  coast  of  kamtschatka  to  the  Isles  of  Japan, 
and  furnished  information  which  was  highly  useful 
to  succeeding  adventurers.  He  was  followed  by 
Nevodtsikoff,  in  1745,  Paikoff,  in  1758,  ToL- 
8TYKE,  in  1760,  and  various  others  of  less  note, 
by  whom  several  additional  groups  of  islands,  in 
what  is  called  the  Northern  Archipelago^  were  dis* 
covered,  the  character  of  their  respective  inhabit- 
ants ascertained,  and  new  channels  of  trade  laid 
open  to  the  commercial  world. 

While  the  Russians  were  thus  busily  and  sue* 
cessfully  employed  in  exploring  the  north-eastern 
parts  or  Asia,  and  the  seas  between  that  country 
and  the  American  coast,  the  Southern  Ocean  be» 
came  an  object  of  attention  to  several  other  Euro* 
pean  nations.  In  this  immense  field  for  the  dis-* 
play  of  naval  skill  and  enterprise^  Captain  Woods 
jRoGERs,  an  English  commander,  was  the  first  who 
distinguished  himself  He  was  followed  by  Fsu- 
1LLIE,  Frezier,  and  Barbinais,  all  of  France. 
To  these  succeeded  Clipperton  and  Shelvocke^ 
of  Great-Britian,  who,  in  a  voyage  of  some  cele- 
brity round  the  world,  traversed  the  same  seas. 
Though  none  of  these  navigators  made  very  splen- 
did discoveries,  yet  we  are  indebted  to  them  all 
for  many  details  otgeographical  information^  which 
Were  at  that  time  highly  interesting,  and  served 
;great]y  to  instruct  and  aid  those  who  came  after 
uiem. 

In  1721  the  Dutch  West-India  Company  fitted 
out  a  squadron,  under  the  command  of  Commo- 
dore Roggewein,  and  dispatched  him  to  the  Pa« 
cific  Ocean,  in  search  of  unknown  countries.  The 
discovciy  of  a  Southern  Continent  was  the  particular 
object  of  this  expedition.  And  although  the  re- 
spectable navigator  to  whom  it  was  entrusted  did 
not  succeed  in  accomplishing  his  main  purpose, 
yet  he  discovered  a  number  of  islands,  and  was 


'* 
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instruction  with  which  his  narrative  abounds  shows 
him  io  have  been  a  man  of  an  enlightened  and 
liberal  mind.  In  firmness,  resolution,  and  talents 
for  observation,  he  was  probably  little  if  at  all  in- 
ferior to  the  celebrated  Cook;  and  although  the 
list  of  his  achievements  is  by  no  means  so  large, 
or  so  brilliant  as  those  of  the  British  commander, 
yet  his  voyage  will  long  be  accounted  honourable 
to  himself,  to  his  sovereign,  and  to  his  country. 
To  Bougainville  succeeded  Messrs.  Pages  and 
SuRviLLE,  who  also  made  a  number  of  valuable 
discoveries  and  observations,  especially  in  the 
Southern  Ocean,  which  have  secured  for  their 
names  an  honourable  place  in  the  history  of  modern 
voyages.  In  1771  Kerguelen,  Marion,  and  Du 
Clesmur,  were  successively  busied  in  exploring 
the  same  seas,  in  quest  of  a  southern  continent. 
And  though  the  additions  which  they  made  to 
our  knowledge  of  the  globe  were  by  no  means 
great,  yet  they  were  such  as  to  entitle  them  to  re-» 
spectful  mention  in  the  present  sketch. 

Soon  after  the  peace  of  Paris,  in  1783,  a  new 
voyage  of  discovery  was  projected  by  the  French 
government,  and  preparation  made  for  carrying  it 
into  effect.  The  objects  of  this  expedition  were 
to  improve  geography,  astronomy,  natural  history, 
and  philosophy  in  general;  to  collect  accounts  of 
the  customs  and  manners  of  different  nations ;  and 
to  open  new  fields  of  commercial  enterprise.  Never, 
probably,  was  the  plan  of  a  voyage  more  enlightened 
and  extensive,  the  instructions  given^ip  its  conduc- 
tors more  scien  tific  and  precise,  or  the  provision  made 
for  its  execution  more  liberal  and  perfect.'  The 
immediate  direction  of  it  was  committed  to  Messrs. 
DE  la  Perouse  and  de  Langle,  accompanied  by 
a  number  of  learned  men,  who,  in  1785,  sailed 

i  See  the  voyage  oC  id  PsROViS}  particu^rly  voL  I, 


frotn  France,  under  the  most  favourable  auspices* 
Seldom  has  any  expedition  of  the  kind  excited  so 
general  an  interest  throughout  the  civilized  world, 
or  promised  more  brilliant  success.  The  melan- 
choly fate  of  LA  Perouse  and  his  companions  is 
virell  known.  Happily,  however,  all  knowledge 
of  the  voyage  is  not  lost  with  its  unfortunate  con- 
ductors. From  the  accounts  which  have  been  pub* 
lished,  it  appears  that  we  are  indebted  to  them  for 
some  important  geographical  discoveries,  especially 
on  the  north-western  coast  of  America,  and  on 
the  eastern  coast  of  Asia,  and  in  the  seas  between 
that  continent  and  Japan.  From  them,  also,  the 
accounts  of  some  preceding  navigators  have  re- 
ceived satisfactory  confirmation ;  the  mistakes  of 
others  have  been  corrected ;  and  impositions  under 
which  the  learned  world  had  long  lain,  either 
through  the  ignorance  or  dishonesty  of  their  au- 
thors, have  been  detected  and  removed. 

The  discovery  of  the  great  extent  of  New-Hol^ 
land  deserves  to  be  mentioned  among  the  most 
important  acquisitions  in  modern  geography.-— 
That  large  portion  of  our  globe,  which  may, 
indeed,  be  called,  with  propriety,  a  new  continent} 
had  been  discovered  as  early  as  the  beginning  of 
the  seventeenth  century,  and,  as  some  suppose, 
earlier;*  but  for  more  than  a  hundred  years  after 
this  discovery,  little  was  known  respecting  it. 
Many  supposed  it  to  be  a  part  of  the  great  soutnem 
continent,  for  which  navigators  had  been  so  long 
and  eagerly  searching.  In  1770  the  celebrated  Cap- 

j  The  length  oF  NnvHollamd  it  about  1730  Bulet,  and  itt  hteMk  aboaC 
S960;  to  that  iu  extent  is  hot  a  quarter  lew  than  that  of  Europe.  It  doet 
not  appear  to  be  yet  reduced  to  an  absolute  certainty,  whether  the  whole 
of  this  great  terrkory  is  a  continued  traa  of  land,  or  dhrided  into  two  or 
more  ii^nds,  by  narrow  straits. 

i  Mr.  PiMKEaToN,  the  latest,  and  probably  the  best  tyttematic  writer 
on  Geography  in  the  English  language,  seems  rather  inclined  to  adopt  tfa« 
opinion  that  New-Holland  was  discovered  t^  the  Portuguese  aad  Spanaaidi^ 
•car  »  ccBtury  before  Uic  Dutch  iiaTigit0n  saw  Fsm  IHmm*t  Lmd* 
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tain  Cook  visited  and  explored  the  eastern  coast  of 
New-Holland,  to  the  extent  of  near  two  thousand 
miles.  In  1773  its  insular  situation  was  ascer- 
tained by  Captain  Furneaux.  Since  that  period 
much  geographical  and  other  information  respect- 
ing it  has  been  obtained,  and  presented  to  the 
public,  by  Hunter,  Marshall,  Collins,  and  se- 
veral others,  who  have  done  much  toward  investi- 
gating the  appearance  and  productions  of  some 
important  portions  of  that  extensive  country.' 

To  the  above  may  be  added  the  discovery  of 
the  Pelezv  Islands^  in  1783,  by  Captain  Wilson; 
the  discovery  of  several  islands,  a  rew  years  after- 
wards, by  Captain  Shortland,  between  Ncto^ 
Holland  2Xi^  Java;  the  discovery  of  another  cluster, 
about  the  same  time,  by  Captain  Marshall,  in 
the  seas  between  New-Holland  and  China;  and 
the  still  more  interesting  information  given  us  by 
the  successive  voyages  of  Portlock,  Dixon, 
Etches,  Meares,  and  Vancouver,  concerning 
the  north-western  coast  of  America.  By  the  last 
of  these  gentlemen,  particularly,  we  have  been 
made  acquainted  with  the  existence  of  islands,  on 
that  side  of  our  continent,  not  less  numerous  or 
extensive  than  those  on  the  eastern  side;  and  with 
many  new  facts,  which  throw  light  on  the  geo- 
graphy, productions,  and  advantages  of  that  part 
of  the  globe. 

The  Spanish  nation  was  once  among  the  most 
adventurous  and  enterprising  in  Europe.  The 
discoveries  made  in  former  times  under  their 
auspices,  and  the  talents  and  atchievements  of  their 
naval  commanders,  raised  them  high  in  the  scale 
of  national  greatness.  This  spirit  has  been,  in  a 
great  measure,  dormant,  for  near  a  century  and 
a  half.     Excepting  the  voyage  of  Don  Ulloa> 

i  )ke  the  Voygt  of  Qvwtmt  Phillip.  4to.   17 89. 
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flo  ex()edition  of  any  magnitude,  for  promoting 
knowledge,  had  been  instituted  by  the  Spanish 
government  for  a  long  timeprevious  to  that  which 
IS  about  to  be  mentioned.  The  published  accounts 
of  Cook's  voyages  soon  excited  the  curiosity  and 
the  jealousy  of  that  nation.  The  government 
Ifitted  out  several  vessels^  at  different  times,  for 
the  purpose,  and  with  the  hope,  of  rivalling,  if 
not  surpassing,  the  exploits  of  the  far-femed  £ng« 
lish  discoverer*  Of  these  attempts,  the  latest  and 
most  conspicuous  was  that  made  in  1789,  under 
the  direction  of  Don  Malespina  and  Don  Bas- 
.TAMENTE.  Thcsc  commaudcrs  deserve  an  honour- 
able place  among  the  geographical  discoverers  of 
the  century.  They  made  many  valuable  maps 
and  charts  of  coasts,  particularly  on  the  Americai^ 
continent,  which,  though  visited  before,  had  not 
been  satisfactorily  explored  or  delineated.  They 
discovered  a  new  cluster  of  islands  in  the  Southern, 
Ocean;  and  contributed  not  a  little  to  extend  our 
knowledge  of  navigation,  natural  history,  and  the 
habits  and  manners  of  various  savage  nations,  of 
whom  little  was  before  known. 

Besides  the  more  distinguished  voyages  which 
have  been  enumerated,  several  others  are  entitled 
to  notice  in  the  present  sketch,  as  having  con- 
tributed to  the  improvement  of  geography.  The 
voyages  of  Nieuhoff  and  Osbeck,  to  China,  early 
in  the  century;  the  voyage  of  Chabart,  in  1753; 
that  of  CouRTANVEAux,  m  1768;  of  Stavorinus, 
to  some  of  the  Asiatic  Islands,  in  1768;  of  Ker- 
GUELEN,  to  Iceland  J  Greenland,  Shellanddind  Nor- 
tvay,  in  1772;  of  Forrest,  in  1774;  of  De  la 
Crennie,  Borda,  andPiNGRE,  in  1778;  of  Mar- 
CHAND,  round  the  world,  in  1790;  of  Entrecas- 
taux,  in  search  of  la  Perouse;  of  the  Mission- 
aries to  the  South-Sea  Islands,  and  several  others, 
who  have  alliurnished  some  new  and  valuable  in- 

aX 
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formation  concerning  the  countries  which  the5r 
respectively  visited. 


From  the  foregoing  very  imperfect  view  of  what 
has  been  done  by  the  principal  Naval  discoverers  of 
the  eighteenth  century,  to  extend  our  knowledge  of 
the  globe,  it  will  appear  to  form  a  great  amount 
of  geographical  improvement.  Their  achieve- 
ments, however,  form  but  a  part  of  our  acquisi- 
tions in  geography:  for,  while  discoveries  by  sea 
have  succeeded  each  other  with  astonishing  ra- 
pidity, enterprising  Travellers  have  been  equally 
diligent,  bold  and  persevering,  in  exploring  the 
interior  of  countries  before  unknown,  and  in  mak-i^ 
ing  us  acquainted  with  their  territorial  limits,  their 
governments,  manners,  riches,  and  science.  Some 
notice  of  these  will  be  necessary,  in  order  to  give 
a  tolerable  exhibition  of  modem  advances  in  geo- 
graphical knowledge. 

At  the  beginning  of  the  century  under  considera- 
tion, the  greater  part  of  Asia  was  comparatively 
little  known.  While  the  names  of  its  various  king- 
doms, especially  on  the  sea-coast,  were  familiar 
to  the  scholar,  their  internal  limits  and  condition 
were  very  imperfectly  understood  even  by  the  best 
informed.  But,  since  that  time,  this  defect  of  in- 
formation has  been  so  richly  supplied,  that  little 
seems  wanting  to  gratify  the  curiosity  of  the  most 
inquisitive. 

Peter  the  Great,  after  the  battle  of  Pultowa, 
sent  many  Swedish  prisoners  into  Siberia.  Until 
that  time  little  had  been  known  concerning  the 
interior  of  those  northern  regions.  Strahlen-' 
BERG,  one  of  the  prisoners,  employed  himself  in 
exploring  the  country,  for  the  promotion  of  geo- 
graphical knowledge.  He  collected  and  publisned 
much  important  information  ^  and  his  map  of  that 


Geography.  339 

part  of  Asia  which  he  delineated,  and  presented  to 
the  public  in  1737,  may  be  considered  as  laying  the 
first  foundation  for  anything  like  accurate  acquaint- 
ance with  that  portion  ot  the  Asiatic  continent. 
The  knowledge  derived  from  Strahlenberg  has 
been  since  greatly  improved  and  extended  by  the 
travels  of  Professor  Pallas  and  others. 

About  the  year  1716,  Dr.  Shaw,  an  English 

fentleman  of  character,  travelled  into  Syria  and 
Palestine,  and  collected  much  valuable  informa- 
tion concerning  those  countries,  particularly  cal- 
culated to  elucidate  and  confirm  the  sacred  his- 
tory. In  1720  Mr.  Bell  travelled,  in  the  suite 
of  the  Russian  Ambassador,  from  Pctersburgh  to 
Pekiriy  and,  in  the  course  of  his  journey,  made 
many  curious  observations  on  that  part  of  Asia 
through  which  he  passed,  which  he  afterwards 
presented  to  the  public  in  a  very  interesting  form. 
At  several  later  periods  Syria  has  been  visited, 
and  many  additional  accounts  respecting  it  given 
by  Mr.  Dawkins,'"  the  Abbe  Mariti,  aI.  Vol- 
i^EY,  M.  Cassas,  and  Mr.  Browne.  During 
the  same  period,  our  knowledge  of  Arabia 
has  been  extended  by  the  travels  of  Niebuhr, 
Sauveboeuf,  and  others.  Persia  has  been  also 
more  fully  explored  than  ever  before,  by  Hanway, 
Count  de  Ferrieres,  Sauveboeuf,  Franklin, 
Gmelin,  Pallas,  and  Forster.  The  geography 
and  condition  of  Ilindostan  have  been  elucidated 
in  a  ver\'  interesting  manner  by  Hodges,  Bartho- 
lomeo,  Forster, and,  above  all,  by  Major  Rennel, 
whose  map  of  that  country,  and  his  memoir  ac- 
companying it,  have  been  pronounced,  by  a  good 
judge,  one  of  the  most  instructive  and  valuable 
geographical  presents  ever  made  to  the  public* 

m  The  materials  collected  by  this  gentleman,  who  ▼itited  Syria  in  175 1, 
were  cpmpiled  into  a  very  respectable  and  authentic  work,  entitled  the 
Mnims  •f  B.ilBeck^  and  published  in  1757,  by  Mr.  Robert  Wood. 

•  HistwUul  Duquiiitien  CMceriti/ig  India.  By  WlLLlAM  RoiS&TtON, 
D.D.  F.R.S.    8to.    I79X.   ^refatt. 
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Toward  the  close  of  the  seventeenth  century^ 
some  valuable  information  respecting  China  hsui 
been  obtained  through  the  medium  of  Christian 
Missionaries  from  Europe.  Since  that  period  our 
acquaintance  with  Chma  has  been  greatly  ex- 
tended. For  this  we  are  chiefly  indeoted  to  the 
works  of  Du  Halde,  Grossier,  Staunton,  and 
Van  Braam.  Few  works  have  been  read  with 
more  interest  than  the  celebrated  account  of  Lord 
Macartney's  Embassy,  by  Sir  George  Staun- 
ton; and  seldom  has  any  work  of  the  kind  been 
found  more  rich  in  curious  information. — Tartarjf 
has  been,  during  the  same  time,  partially  explored 
by  various  travellers ;  the  Birman  Empire^  by  Sym- 
mes;  7Y6e/,  by  Turner  ;  KamtschatkUy  by  Bell, 
Lesseps,  and  others.-:-To  the.  above  sources  of  in- 
formation concerning  different  parts  of  Asia,  majr 
be  added  the  Asiatic  Society  at  Calcutta^  and  par- 
ticularly its  late  illustrious  President,  Sir  William 
Jones,  whose  diligence  and  success  in  investigat- 
ing every  avenue  of  knowledge,  relating  to  the 
arts,  sciences,  literature,  government,  morals  and 
religion  of  the  principal  Eastern  Empires,  were 
only  equalled  by  his  exalted  virtues,  and  his  stu- 
pendous general  learning,  which  render  him  a 
prodigy  of  the  age  in  which  he  lived." 

Much  new  and  valuable  information  respecting 
the  Asiatic  Isles  has  also  been  obtained,  and  laid 
before  the  public,  by  various  modem  travellers. 
Since  the  time  of  Kcempfer,  Japan  has  been  vi-* 
sited  by  Thunberg,  and  others,  who  have  made 
interesting  additions  to  what  was  before  known 
concerning  that  empire.  ITie  Philippine  Islands 
have  been  successively  visited  and  examined  by 
Sonnerat,  Forrest,  and  Stavorinus;  the  Sunda 


§  Sec  his  H^trh^  lately  published,  with  great  splendor,  in  6  W^  Jl%   / 
'See  also  the  Asiatit  Riuanhtt^^astim.  T  ^  *'  V 
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Islandsj  by  Beeckmak,  Marsdek,  Foersch/ 
SoNNERAT,  Thitnberg,  Forrest^  and  LePoivre; 
Arnboyna  and  Celebes  by  Rumphius  ;  and  Ceylon  by 
Thitnberg;  besides  uie  numberless  details  re-f 
ceived  concerning  less  important  islands,  and  by' 
less  conspicuous  travellers^  at  different  periods  of 
the  century. 

At  the  commencement  of  the  period  under  re« 
view,  the  interior  of  Africa  was  even  less  known 
than  the  Asiatic  continent.  In  fact,  little  morci 
had  been  done  than  to  survey  the  coasts,  and  to 
mark  the  capes  and  harbours  of  this  quarter  of  the 
globe.  But  since  that  time,  by  the  exertions  of  a 
number  of  intelligent  and  persevering  travellers^ 
our  knowledge  of  that  extensive  country  has  rapidly 
increased ;  and  there  seems  to  be  a  fair  prospect  of 
our  curiosity  being,  at  no  great  distance  or  time, 
much  more  fully  gratified.  Early  in  the  century^ 
the  travels  of  Dr.  Shaw  into  Barbarjfy  of  Pocockb 
and  NoRDEN  into  Egypty  and  of  Kolben  to  the 


p  FoiKscB*!  namtioiu  are  not  always  to  be  relied  oo.  Hit  celebrated 
•ccount  of  the  B^buu  Upas  tree,  said  to  grow  ia  the  Idand  of  Jawi,  haa 
been  long  a  mootunent  of  his  credalityt  or  of  his  disposition  to  exaggerate* 
It  is  somewhat  surprising  that  Dr.  Darwin  should  treat  this  accomit 
with  so  much  respect.  (See  the  notes  to  his  Bviamie  Gmritm,)  The  trotk 
is,  if  we  may  credit  the  dechuration  of  the  moat  creditable  modem- travel* 
lers,  no  such  tree  eiists.  It  is  certain,  however,  that  the  regetable  poi- 
sons of  some  Asiatic  islands  are  uncommonly  numeront  and  eitremelf 
srirulent.  In  the  island  of  C^ebtt  they  are  so  Irequent  and  dcMlly  du^ 
it  has  been  called  the  ItU  of  PoUtnt,  It  produces,  we  are  told,  tlw 
dreadful  Macassar  poison,  a  gum  which  exudes  from  die  leaves  aod  bark 
of  a  species  of  rhas^  probably  the  Hsek^JemJrit,  This  sMciet,  together  with 
the  other  poisonous  trees  on  the  same  island,  b  called  by  the  natives  ^  or 
K^/.  Such,  indeed,  is  the  deleterious  activity  of  this  tree,  that,  wliiMI 
deprived  of  all  poetic  exaggeration,  it  still  remains  unrivalled  in  ita  fowcn 
of  destruction.  From  the  sober  narrative  of  RaMpHxiis,  we  learn  that  Ml 
other  vegeuble  can  live  within  a  nearer  distance  than  a  stone*s  throw;  that 
birds,  accidentally  lighting  on  its  branches,  are  immcdtately  killed  by  the 
poi«onous  atmosphere  which  surrounds  ic;  and  that,  in  order  to  procure 
the  juice  with  safety,  it  is  necessary  to  cover  the  whole  boJy  with  a  thick 
rotten  cloth.  If  a  person  approach  it  bare-hraded,  it  causes  the  hair  to 
fall  off;  and  a  drop  of  the  fre&h  juice,  applied  on  the  skin,  if  it  do  not 
profioce  immediate  death,  will  cauw  an  ulcer  very  difficult  to  be  curedrvr 
BCC  Pl.XKC(lTOM*S  Cconraph]^  Vol.  i.  p-JI?. 
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Cape  qf  Good-Hope  and  the  parts  adjacent,  fiir- 
ni^ed  the  civilized  world  with  much  valuable  in- 
formation concerning  those  countries.  At  later 
periods  Egypt  has  been  explored  upon  a  more  satis- 
factory and  philosophical  plan,  by  Nibbuhr,  a 
commissioner  of  the  King  of  Denmark  for  this  pur- 
pose; and  bySAVARY,  \N3lney,  and  Sonnini,  dis- 
tinguished travellers  of  France.  To  which  may  be 
added  the  interesting  communications  respecting 
the  geography  and  natural  history  of  that  countxy, 
by  the  learned  men  lately  sent  thither,  in  connec- 
tion with  the  far-famed  and  extraordinary  expedi- 
tion by  the  French  government. 
.  The  interior  of  Southern  Africa  has,  within  a 
few  years  past,  been  explored  and  made  known  to 
us  by  De  la  Caille,  Thunberg,  Sparman,  Vail- 
J.ANV  Patterson,  and  Barrow;  while  the  Nor* 
them  parts  have  been  visited  and  examined  by 
Poiret,  Lempriere,  Ciienier,  Hoest,  Agrell, 
and  others;  from  whose  travels  a  great  mass  of 
new  and  curious  facts  may  be  derived,  respecting 
the  natural,  civil,  and  moral  condition  of  those 
barbarous  countries. 

Prior  to  the  year  1768  little  had  been  heard  or 
known  of  the  great  kingdom  of  Abyssinia,  from 
the  time  of  the  Jesuit  Lobo,  until  that  period.  It 
was  in  the  above  mentioned  year  that  Mr.  Bruce, 
a  Scottish  gentleman,  well  known  in  the  annals  of 
modern  travel,  undertook  to  explore  that  exten- 
sive territory,  with  a  particular  view  to  ascertain 
the  source  of  the  Nile.  The  dangers  which  he  en- 
countered  in  this  enterprise,  the  difficulties  which 
he  overcame,  and  the  views  which  he  exhibits  of 
the    countries  which  he  visited,   present  a   very 


7  Both  Spar  MAN  and  Vaillant,  etpecially  the  latter,  have  beva 
charged  with  being  deficient  in  that  first  of  all  rcquititct  in  a  tnTeUer, 
fJelity,  But  allowing  for  a  mixture  of  fiction  in  their  etatemcDKi,  Chej 
have  certainly  given  as  much  carioui  and  valuable  information. 
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amusing  and  instructive  spectacle  to  the  inquiring 
mind,  notwithstanding  the  occasional  errors  into 
which  he  fells,  and  ue  inordinate  vanity  which 
appears  in  every  page  of  his  narration.  It  has 
heen  said,  that  to  this  ardent  and  intrepid  man  we 
are  indebted  for  more  important  and  more  accurate 
information  concerning  the  interior  of  Africa^  and 
especially  concerning  the  nations  established  near 
the  Nile,  from  its  source  to  its  mouths,  than  all 
Eur^e  could  before  have  supplied.  After  Brucb^ 
the  next  traveller  of  note,  who  undertook  to  ex- 
plore the  same  country,  and  the  parts  adjacent^ 
was  Mr.  Browke,  who  went  throueh  Abyssinia 
and  Egypt;  visited  several  large  districts  into 
which  Europeans  had  never  before  penetrated  ^ 
and,  by  the  account  given  to  the  public  of  hift 
travels,  has  considerably  enlarged  the  sum  of  our 
geographical  knowledge. 

In  1788  a  number  of  the  nobility,  and  other 
gentlemen  of  liberal  curiosity,  in  Great-Britain, 
formed  an  association,  the  express  object  of  which 
was  to  explore  the  interior  of  Africa.  This  ob- 
ject they  have  pursued  with  a  laudable  zeal,  and 
with  a  very  honourable  and  gratifying  success/ 
The  successive  travels  of  Houghton,  Lucas,  Lei>* 
YARD,'  and  Park,  under  their  direction,  have 

r  See  the  ffue£mgt  tftbt  4frham  AntdaHmk 

a  Mr.  John  Lkdtardt  was  ao  American, bom  in  t&e  tote  of  Coiumc* 
tkiit.  He  entered  Dartmouth  College,  in  New-Himpdiire,  «t  the  mail 
age,  with  a  view  to  the  study  of  Ditinitys  but,  being  obliged  to  l«i<vethat 
kittitutioD,  on  account  of  the  narrowneaa  of  hit  ctrcumttincef*  hdatt  hii 
education  was  completed,  he  retolired  to  indulge  hit  tafte  for  activkf  and 
enterprise.  Accordingly,  he  engaged  at  a  cammoB  tailor  on  board  a  s^^ 
bound  from  New- York  to  London.  On  hit  arrifll  there  he  entered  aa 
corporal  of  marines  with  the  celebrated  Capt.  Cook,  then  about  to  tdl  on 
hit  third  ^royigc  of  discorery.  Young  Lmtais  wat  a  feTOirite  with  IhM 
fllustriont  naTigator,  and  was  one  of  the  witneatet  of  his  tragical  end.  Alter 
this  he  trarellH  many  thousand  tnilet  through  the  northern  partt  of  Europe 
and  Asia,  intending  to  pats  from  the  btter  to  the  American  continent,  and 
craTerse  the  imerior  of  his  native  country.  But  beinr  arretted  in  the  par* 
tttit  of  this  plan  by  order  of  the  Emprett  of  Russia,  he  at  length  returnod 
CO  England,  where,  ia  17SS9  he  engaged  io  thctenFice  olthe  Afirka*  ~ 
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been  productive  of  much  new  and  curious  infer-* 
nation  concerning  the  countries  which  they  visited. 
The  last  of  these  gentlemen,  in  particular,  has  re- 
cently brought  to  our  knowledge  a  more  interest- 
ing and  important  number  of  facts  concerning  the 
moral,  political,  and  physical  condition  of  Western 
Africa^  than  had  been  done  by  any  preceding  tra- 
veller/ Nor  is  it  a  circumstance  o(  small  moment, 
in  estimating  the  value  of  Mr.  Park's  travels, 
that  they  have  called  forth,  from  Major  Rennell,  a 
most  learned  and  instructive  body  of  remarks,  and 
other  materials  for  throwing  light  on  the  geography 
of  that  extensive  country.  The  succession  ot  maps, 
delineating  important  portions  of  Africa,  pub- 
lished by  this  last  named  gentleman,  betweea 
1790  and  1800,  forms  a  curious  series  of  documents 
respecting  our  progressive  knowledge  of  that 
quarter  of  the  globe.  The  publications  of  Loy- 
ART  and  Degrandpre  also  contain  some  valuable 
information  concerning  Western  Africay  particu« 
larly  the  large  territory  included  under  the  names 
of  Congo  and  Loango. 

In  1791  a  society  was  formed  in  Great-Britain, 
by  a  number  of  benevolent  persons,  under  the  name 
of  the  Sierra  Leona  Company.  The  principal  de* 
sign  of  this  society  was  to  obtain  a  settlement,  oa 
that  part  of  the  coast  of  Africa  called  by  the  name, 
which  they  assumed,  for  a  large  body  of  destitute 
Africans,  or  descendants  of  Africans,  then  in  the 
British  dominions;  and,  through  the  medium  of 
this  colonial  establishment,  to  do  something;  to- 
ward the  introduction  of  knowledge  and  civiliza- 

elation,  for  the  purpoee  of  exploring  the  interior  of  thtt  country,  la  mhw 
•uancc  of  this  agreement,  be  reached  Cairo,  in  Egypt,  in  the  moaUi  of 
August  of  the  some  year.  He  had,  however,  procMded  but  littk  way  ott 
his  travels,  when  death  unexpectedly  terminated  his  cirecr. 

/  The  narrative  of  Park's  journey  is  said  to  have  been  written  \pg  dtt 
late  BuTAN  Edwards.  See  Hhtorj  •/  Un  H^^t^JmHit^  ¥oL  iiL  Advci^ 
tidcmcnt  by  Sir  William  Young. 
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tion  into  those  benighted  regions.  Although  in- 
stituted with  a  different  view,  the  exertions  of  this 
society  have  subserved  the  cause  of  geographical 
discovery.  The  messengers  and  agents  of  the  as- 
sociation have  added  not  a  little  to  our  knowledge 
of  Africa.  Among  these,  Messrs.  Watt  and 
WiNTERBOTHAM  dcscrvc  to  bc  houourably  mei^tiom 
ed.  Their  enterprising  journey  into  the  interior  of 
the  country,  and  especially  the  information  which 
they  furnished  respecting  the  Foulah  nation,  en- 
titles them  to  the  thanks  of  every  lover  of  huma- 
nity and  of  science. 

New  light,  of  a  curious  and  interesting  kind,  haa 
also  been  thrown,  during  the  period  under  review, 
on  the  geography  and  condition  of  some  of  the 
African  Islands,  For  much  of  this  information  we 
are  indebted  to  Flacourt,  Adanson,  Rochon, 
Marion,  Cook,  Grant,  and  Bernardin  de  St. 
Pierre.  Several  of  these  gentlemen  observed  with 
^  philosophic  eye,  and  communicated  their  know- 
ledge with  a  scientific  precision,  which  it  may  be 
asserted  are  found  with  peculiar  frequency  among 
modern  travellers. 

A  large  portion  of  Europe  was  so  well  known, 
fimtecedently  to  the  commencement  of  the  period 
which  we  are  considering,  that  geographical  (//>- 
coverics  could  scarcely  have  any  place  with  respect 
to  it.  But  from  this  general  remark  must  be 
excepted  the  Empire  of  Russia^  and  Turkey  in  > 
Europe.  Concernmg  these  important  portions  of 
the  globe,  the  last  age  has  brought  to  light  much 
valuable  information  beyond  what  the  most  learned 
of  the  preceding  century  possessed. 

When  Peter  the  Great  mounted  the  throne,  the 
Russian  Empire  was,  properly  speaking,  ranked 
among  the  incognita  of  the  earth.  That  celebrated 
monarch  early  engaged  irt  projects  for  exploring 
the  interior  ot  his  vast  dominions,  and  developing 
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the  resources,  the  capacities,  and  the  wants  of  hid 
people.   Much  was  done,  during  his  reign,  toward 
the  accomplishment  of  this  object ;  but  he  left  still 
more  to  be  performed  by  his  successors.     His  de- 
sign was  prosecuted  with  great  zeal  and  success^ 
by  Catharine  II.  who,  in  1768,  sent  a  number  of 
learned  men  to  different  parts  of  her  extensive  em- 
pire, to  ascertain  its  physical,  moral,  and  political 
condition*     They  were  ordered  to  pursue  their  in- 
quiry upon  the  different  sortsof  earths  and  waters; 
upon  the  best  methods  of  cultivating  the  barren  and 
desert  spots ;  upon  the  local  disorders  incident  to 
man  and  animals,  and  the  most  efficacious  means 
of  relieving  them ;  upon  the  breeding  of  cattle,  and 
particularly  of  sheep ;  on  the  rearing  of  bees  and 
silk  worms;  on  the  different  places  and  objects  of 
fishing  and  hunting;    on  minerals;  on  arts  and 
trades;  and  on  forming  a  Flora  Bussica,  or  col- 
lection of  indigenous  plants,     lliey  were  particu- 
larly instructed  to  rectify  the  longitude  and  latitude 
of  the  principal  towns ;  to  make  astronomical,  geo- 
graphical, and  meteorological  observations;  to  trace 
the  courses  of  the  rivers ;  to  make  exact  maps  and 
charts;  to  be  very  distinct  and  accurate  in  remark- 
ing and  describing  the  manners  and  customs  of  the 
different  people,  their  dress,  languages,  antiquities^ 
traditions,  history,  and  religion;  and,  in  a  word,  to 
gain  every  information  which  might  tend  to  illus- 
trate the  real  state  of  the  whole  empire.'' 

In  this  arduous  service,  Pallas,  Gmelik,  Le- 
PEciiEN,  GuLDENST.^EDT,  and  othcrs,  were,  about 
the  same  time,  employed,  and  furnished  with  every 
accommodation,  in  the  power  of  their  royal  patron, 
which  could  facilitate  their  pursuit.  It  is  generally 
known  that  they  performed  the  task  committed  to 

V  CoXC*s    Travels   into  Hussh^  &C.  Tol.  ii.   p.  350,  35 1,    &C.     FOT  the 

particular  account  of  the  different  routes,  &c.  of  these  Icaroed  tnTcUcr*^ 
see  TqoKi*!  yUw  of  RMuia^  Intmhtttorj  Diuwnu 
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them  with  ability  and  faithfulness;  and  that  they 
collected  and  communicated  rich  stores  of  know- 
ledge relating  to  the  districts  which  they  respec-^ 
lively  visited.  Indeed,  their  researches  may  be  con- 
sidered as  the  basis  of  all  the  best  and  most  au-  - 
thentic  accounts  which  have  been  subsequently 
given  to  the  world  concerning  that  growing  em- 
pire. The  observations  made  by  Professor  Pallas, 
during  his  laborious  and  persevering  tours,  have 
been  regarded  as  peculiarly  instructive  and  valu- 
able. 

Since  the  travels  and  discoveries  of  the  Peters- 
burgh  academicians  above  named,  a  number  of 
other  travellers  have  adventured  in  the  same  ample 
field  of  observation  and  inquiry.  There  is  not 
room  in  this  place  to  recount  their  names  or 
achievements.  The  travels  of  Mr.  Coxe,  the  well 
known  British  tourist,  in  that  country,  furnish  the 
reader  with  much  instruction  and  entertainment. 
But  probably  the  most  complete  and  satisfactory 
accounts  of  Russia  now  extant,  are  to  be  found 
in  the  Physicaly  Moraly  Civil,  and  Political  History 
of  Russia  y  ancient  and  modern^  by  M.  Le  Clerc;  in 
the  Desa*iption  of  all  the  Nations  in  tlie  Russian  Em^  ^, 
jnYcy  by  M.  George;  and,  lastly,  in  the  Vietv  of  ^ 
i/ie  Russian  Empire^  by  Mr.  Tooke. 

Concerning  Turkey  in  Europe,  the  progress  of 
our  knowledge  has  been  slower  and  less  interesting^ 
It  still  remains,  in  a  great  measure,  among  the  un-^^^jpf 
known  parts  of  the  earth.  But  there  is  little  ground  V. 
to  regret  our  ignorance  of  it,  since  there  seems 
abundant  reason  to  conclude,  that  it  presents  but 
few  grand  or  pleasing  objects  tp  the  inquiring 
mind.  Fixed  as  it  were,  in  a  state  of  intellectual 
and  moral  congelation,  its  inhabitants  offer  nothing 
to  interest,  or  to  instruct,  save  an  example  of  evils 
to  be  abhorred  and  avoided.  Such,  however,  a^ 
they  and  their  country  arc,  we  have  derived  some 
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valuable  information  concerning  them  from  various 
sources.  Among  these,  perhaps,  the  most  respec- 
table are  the  accounts  of  Peyssonelle,  Sestini, 
Guys,  and  Toderini;  the  travels  of  Baron  De 
.  ToTT,  Demo,  Stephenopoli,Boscovich, and ScRo- 
FANi ;  to  which  may  be  added,  as  in  a  certain  view 
w^orthy  of  attention,  those  of  Lady  Montague, 
Lady  Craven,  and  Mr.  Dallaway.  But  pro- 
bably the  most  full  and  satisfactory  account  of  this 
portion  of  the  globe,  to  be  found  in  any  one  work, 
is  comprised  in  the  Survey  of  Turkey ^  by  Mr, 
Eton.  From  these  sources  a  tolerable  idea  may 
be  formed,  not  only  of  the  geography,  strictly  speak- 
ing, but  also  of  the  manners,  arts,  literature,  and 
general  condition  of  that  degraded  country. 

Besides   the   travellers    above  mentioned,  who 
have  explored  the  interior  of  countries  before  little 
known,  the  last  century  is  remarkable  for  having 
produced  an  unprecedented  number  of  that  species 
of  works  denominated  Travels ^  Tours j  and  Journies 
into  parts  of  the  world  before  generally  known,  and 
frequently  visited.     To  attempt  an  enumeration  of 
these  would  far  exceed  the  limits  of  the  present 
sketch;  and  to  select  a  small  portion  out  of  the 
immense  number,  would   almost  necessarily  in- 
volve some  injustice  to  the  rest.     Thoujjh  these 
travellers  have  added  little  to  th'   stock  ot  geogra- 
phical knowledge,  properly  so  called,  they  have 
thrown  much  light  on  the  manners  and  customs 
of  various  nations;  they  have  made  the  literati  of 
diftcrcnt   countries  better  acquainted  with  each 
other,  and  many  of  them  abound  with  pictures  of 
human  nature  at  once  lively,  just,  new,  and  highly 
interesting.      Perhaps,  indeed,  this  characteristic 
of  modern  travels  deserves  to  be  mentioned  as,  in 
some  dcgre4%  peculiar  to  the  last  age.     That  there 
is  a  philosophic  cast,  an  attention  to  the  different 
shades  of  human   charactier,   and   an   aspect  of 
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scientific  inquiry  more  prevalent  in  some  kte 
productions  of  this  class,  than  can  be  found  in  most 
of  their  predecessors,  has  probably  been  often  re* 
marked  by  the  most  superficial  readers. 

At  the  beginning  of  the  eighteenth  century,  by 
far  the  greater  part  of  the  American  Continent^  and 
even  of  what  is  now  called  the  United  States,  was 
unknown  territory.  Since  that  time  a  considerable 
portion  of  it  has  been  explored,  and  much  curious 
information  respecting  it  furnished  by  numerous 
travellers. 

Different  portions  of  the  southern  and  sotfth- 
western  parts  of  North-America  have  been  visited 
and  explored,  during  the  period  under  review,  by 
Lawson,*  Bossu,*'  Brickell,  Adair,'  Bartram,^ 
D'AuTEROCHE,  and  Clavigero,*  whose  publica- 
tions abound  with  instructive  and  interesting  nar- 
ratives concerning  the  territorial  limits,  the  in- 
habitants, and  the  natural  history  of  the  districts 
which  they  traversed.  Much  mformation  con- 
cerning the  geography  of  the  western  parts  of 
North-America  has  been  given  by  Boon,  Carver,"* 
HuTCHiNS,  and  others;  and  the  northern  and  north- 
western, by  Charlevoix,  Cl^rry,  Long,*  Pond, 
Cartwrigiit,  Hearne,""  Henry,  Turner,  and 
AIackenzie.  The  last  named  traveller  has  the 
honour  of  being  the  first  white  man  who  ever 
reached  the  Pacific  Ocean  by  an  over-land  progress 
from  the  cast.'' 

M  A  Nrw  Voyagt  to  Carolina^  ewtalming  the  exMt  dficri^ticm,  a»d  I^atwrat 
HitUry  of  that  loumtry,  4tO.  I709. 

TV  Travels  im  Loyitiaiia,    TraosUted  by  FoRfiTiR.     %  Tols.  Sto.  X77X. 

.V   Acc9itmt  of  the  American  Indians, 

y   Travels  through  North  and  Somth^Carollna^  Ce9rgfm%  ^Sfc, 

e    History  of  Mexico,      %  Vol§.  4tO. 

a   Travels, 

h   Travels  of  an  Indian  Interpreter,     4tO. 

<  Journey  from  Prince  of  1Vales*s  Fort,  in  Hudson's  Bay,  U  tbi  Nortiarm 
Otean,  4to.  1 795. 

dMr.  MikCKENziB,  now  Sir  Alexandev  Mackenzib,  ifcerumed, 
bcyoDd  all  ditputc,  that  there  »  no  nortbcm  commuflicitloo  between  the 
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Besides  the  travellers  who,  with  laudable  enter, 
prise,  have  done  much  toward  exploring  such 
parts  of  our  country  as  were,  a  few  years  ago, 
wholly  unknown,  we  are  indebted  to  many  other 
gentlemen  for  various  publications,  which  have 
served  greatly  to  improve  American  geography. 
The  Geographical  Essays  of  LEVinrs  Evans,  pub- 
lished in  1755,  together  with  the  maps  accompa- 
nying them,  formed  an  important  step  in  the  pro- 
gress of  our  knowledge  of  that  part  or  America  of 
which  he  treated.  The  geography  of  Virginia  has 
been  well  illustrated  by  Mr.  Jefferson;  oi  Kenr 
iuckify  by  Mr.  Imlay;  oi  New-Hampshire,  by  Dr. 
Belknap;  of  Vermonty  by  Dr.  Williams;  and 
of  the  District  oi  Maine,  by  Mr.  Sullivan.  But 
the  most  full  and  satisfactory  work  on  American 
geography,  hitherto  given  to  the  public,  is  that  by 
the  Rev.  Dr.  Morse,  whose  talents,  zeal,  and  in- 
dustry, in  collecting  and  digesting  a  large  amount 
of  information  on  this  subject,  are  well  known, 
both  in  Europe  and  America,  and  have  been  very 
honourably  rewarded  by  public  patronage. 

The  •geography  of  South-America,  though  for 
from  being  so  fully  and  accurately  understood  as 
could  be  wished,  has  yet  been  much  investigated 
and  made  known  during  the  last  age.  At  an  early 
period  of  the  century  Don  Ulloa,  who  was  be- 
fore mentioned,  visited  and  spent  much  time  in 
Peru,  Chili,  the  kingdom  of  New-Granada,  and 
several  of  the  provinces  bordering  on  the  Mexican 
Gulph,  At  the  same  period,  and  in  the  same  part 
of  the  New  World,  Messrs.  Condamine,  Godin, 
and  BouGUER,  travelled  for  several  years,  and  com- 
municated to  the  public  a  great  variety,  and  a 
very  valuable  amount  of  information  respecting 

Atlantic  and  Pacific  Oceans,  except  at  so  high  a  latitude  as  to  be  rendered 
wholly  impracticable  by  perpetual  ice.  This  long  coiUested  questioo  will 
probably  be  considered  hcacefortb  m  iettled. 
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the  interior  of  those  extensive  countries.  The 
travels  also  of  Cattaneo,  Helms,  and  Dobriz- 
HOFFER,  in  Peru  and  Paraguay;  of  Bancroft 
and  Stedman,  in  Guiana;  otARMAXEUR,  in  Cay^ 
emie;  and  of  Falkner,  in  Patagonia,  have  con- 
tributcd  greatly  to  enlarge  the  sphere  of  our  know* 
kdge  respecting  the  soutnem  division  of  this  west- 
ern continent.  Don  Malespii^a,  before  men-' 
tioned,  made  an  excellent  survey  of  the  coast,  from 
Rio  de  Plata  to  Panama.     But  the  best  geogra*- 

ghical  view  ever  published  of  a  large  portion  of 
outh-Amcrica  is  exhibited  in  the  Mapa  Geogra* 
phica  del  America  Meridional^  published  in  1775, 
by  Don  Juan  de  la  Cruz>  Geographer  to  the 
King  of  Spain/ 

Besides  all  the  discoveries  and  improTements 
stated  in  the  foregoing  pages,  and  to  which  the  en- 
terprise of  navigators  and  travellers  has  given 
birth,  the  last  age  is  distinguished,  above  all 
others,  by  the  production  of  large  and  excellent 
systematic  works  on  the  subject  of  geography. 
The  difference  in  fulness  and  accuracy,  between 
the  geographical  treatises  published  at  the  com« 
mencement  of  the  eighteenth  century,  and  those 
which  appeared  toward  the  close  of  it,  can  be 
adequately  conceived  by  none  but  those  who  have 
compared  them  together.  The  successive  works 
of  Gordon,  Bowen,  Middleton,  Collyer,  Sal-* 
MON,  Gitthrie/  and  Payne,  held  an  important 
rank  at  the  dates  of  their  respective  publications. 
The  extensive  geographical  work  of  Mr.  Busch* 

i  Thit  map  was  rcpuUlibed,  io  Londoo,  with  iapiOfcmcntt,  bj  FABiMf 
in  1 799* 

/  This  work,  it  is  said,  was  not  compiled  by  Gutbrib,  whote  name 
it  bean,  but  by  another  person,  who  had  tbc  permission  Co  avail  himself 
of  the  popularity  of  that  gentleman's  charaeter.  The  stratagem  toceeeded  % 
the  work,  with  all  its  deficiences  and  errors,  immediately  gained  general 
^tronagc,  and  entirely  supplanted  Salmon'*  OooglBphictl  Omunarf 
Vlkicb  hii4  bciiDrf  ^joycd  tuu?fCMl  faToiir. 


-    / 


S52  Geography. 

ING,  oi  Germany,  may  be  considered  as,  on  fhrf 
whole,  the  most  laborious  and  complete  of  the 
age.  To  these  may  be  added  the  large  and  very 
respectable  work  of  Professor  EBELI^'G  on  the 
geography  of  America,^  and  that  of  Bruns  on 
Africa. 

The  elucidations  of  Ancient  Geography^  by 
several  modern  writers,  are  highly  interesting  and 
valuable,  and  deserve  to  be  regarded  among  the 
signal  improvements  of  the  eighteenth  century. 
The  service  rendered  to  science  in  this  way  by 
M.  D'Anville,  is  too  well  known  to  require 
eulogium.  The^more  recent  works,  of  a  similar 
kind,  by  Gos^ellin,  of  France,  and  by  Rennell, 
of  Great-Britain,  also  do  honour  to  their  authors, 
and  to  the  age. 

In  few  respects  has  the  last  century  displayed 
greater  improvement  than  in  the  number,  accu- 
racy, and  elegance  of  its  Maps.  The  maps  of  M. 
Delisle  were  early  and  extensively  celebrated. 
Since  that  time  the  maps  of  Cassini,*  D'Anville, 
La  Rochette,  Robert,  Wells,  Sottzman,  Ren- 
NELL,  Arrowsmith,  and  many  others,  are  entitled 
to  honourable  distinction .  At  the  beginning  of  the 
period  under  review  there  was  scarcely  a  map  in  ex- 
istence of  any  part  of  the  American  continent,  that 
deserved  the  name.  Since  that  time  almost  every 
known  part,  and  especially  the  United  States,  have 
been  delineated  with  accuracy  and  neatness.'   The 

g  The  diligence  and  success  with  which  Professor  Ebelino  has  labour* 
^d  to  elucidate  the  Geography  and  History  of  the  American  States,  ane 
worthy  of  the  highest  praise.  There  is  no  doubt  that  the  information 
which  he  has  collcctedt  and  has  been  for  some  time  engaged  in  laying  be- 
fore his  countrymen,  on  this  subject,  though  in  some  respects  imperftct 
and  erroneous,  as  was  unavoidable,  is  yet  by  far  the  mot>t  accurate  luid  full 
that  was  ever  given  to  the  public  by  an  European. 

b  The  map  of  France,  by  Cassini,  was  begun  in  1744,  and  finished  in 
1794,  in  one  hundred  and  eighty  three  sheets.  This  is  probably  the  largeaC 
map  ever  formed  by  human  industry. 

f  It  was  the  wish  of  the  author  to  have  giren  a  list  of  the  best  mm  of 
the  Kveral  American  States,  which  have  been  formed,  in  the  courae  of  tbct 
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Charts  which  have  been  formed  m  modem  times 
are  also  distinguished  by  their  e^ceileoce,  aboye 
all  preceding  specimens.  Am<Hig  these  the  Neth 
tufie  OrteiUale  of  M,  Db  MA»niviWTTEt  the 
charts  of  the  Atlantic^  by  Be^hhiUi  of  theFacific^ 
by  Arrowsmith;  of  the  American  coa$t»  by  Du 
Bar  RES  and  Malispina^  of  the  Western  Isles^  by 
HuDDART;  of  the  coasts  of  Spain,  byTopiNO;  the 
numerous  charts  of  detached  islands,  coasts,  har- 
bours, and  straits,  by  Dalr  ympls>  are  among  the 
most  respectable.  Besides  these  the  charts  by 
AIouNT,  Daviosoh,  MuanocK,  Laurie,  Gil^ 
BERT,  Whittle,  Heather,  and  many  more,  de^ 
serve  honourable  notice. 

The  Gazetteers,  Atlass^Sj  and  other  helps  to  the 
acquisition  of  geographical  knowledge,  have  also 
become  very  numerous  during  the  last  age.  They 
were  not  only  less  common  in  former  periods,  butt 
in  fact,  little  known,  and  of  small  comparative 
value.  Their  introduction  into  popular  use  is  a 
peculiarity  of  the  eighteenth  century.  The  authors 
and  compilers  erf  these  are  so  generally  known, 
that  it  is  unnecessary  to  enumerate  them.  Those 
of  Crutwell,  Scott,  and  the  Rev.  Dr.  Morse, 
are  among  the  latest  and  best  in  our  language. 

Unprecedented  pains  have  been  taken,  during 
the  period  under  consideration,  to  collect  into 
regular  series  of  volumes  those  accounts  of  voyages 
and  travels  which  might  serve  to  rive  a  co 
nected  view  of  the  condition  of  the  gtobe,  and  oi 
the  activity  and  adventures  of  distinguished  men 


ficriod  oodcr  reriew;  bui  the  warn  of  correa  mittttvinn,  4e(enre4  htm 
irom  the  attcnpc.  A  good  nup  of  the  ^ute  of  New- York  hit  beui 
long  a  JesiStrattiM.  This  deftciency  it  likely  to  1>c  loon  supplied  by  Siuiom 
Dk  WirT«  Esq.  Sunreyor-Ociieral  ^of  Mew- York,  who  hi«  a  large  aod 
splcadid  map  a£  the  Sute  in  considerable  forwardoett.  From  tht  well 
luDown  fkill  and  accoracy  of  this  gentleman,  littk  doujit  can  be  entertained 
bat  that  his  work  will  meet  the  wishes,  and  abundantly  deterre  tbe  patron- 
age of  the  public. 
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of  the  world  from  which  traders  had  before  ob- 
tained it:  it  was,  therefore,  a  most  scasonnblcand 
interesting  discovery  to  make  them  acquainted  with 
a  coast  on  which  they  might  be  supplied  with  the 
greatest  abundance,  and  which  is  likely  to  furnish 
an  inexhaustible  store  for  ages  to  come.  To  this 
signal  commercial  advantage  might  be  added  many 
others,  were  it  expedient  to  enlarge  on  the  subject. 
It  would  be  improper,  however,  to  omit  taking  no- 
tice, that  the  numerous  groups  of  Islands,  lately 
discovered  inthe  Pacific  Ocean,  have  risen  to  un- 
expected importance,  and  promise  to  be  of  still 
greater  utility.  These  Islands  afford  very  convenient 
victualling  and  watering  places  for  ships;  and  if 
the  civilized  nations  who  visit  them  were  as  in- 
dustrious and  successful  in  introducing  among 
them  the  blessings  of  literary,  moral  and  religious 
knowledge,  and  the  arts  of  cultivated  life,  as  in 
initiating  them  into  the  vices  which  corrupt  and  de- 
grade, we  might  expect  soon  to  see  them  become 
the  happy  seats  of  literature,  science,  arts,  and 
pure  Christianity,  and,  in  time,  reflecting  rich  bles- 
sings on  their  benefactors. 

The  enlargement  of  geographical  knowledge 
during  the  late  century,  has  led  to  an  increase  of 
the  comforts  and  elegancies  of  life,  in  almost  every 
part  of  the  civilized  world.  By  this  means  the 
productions  of  every  climate  have  become  known 
and  enjoyed  in  every  other;  the  inventions  and  im- 
provements of  one  country  have  been  communi- 
cated to  the  most  distant  regions;  and  the  comforts 
of  living,  and  the  refinement  of  luxury,  have  gained 
a  degree  of  prevalence  among  mankind  greatly  be- 
yond all  former  precedent.  Never,  assuredly,  in 
any  former  age,  were  so  many  of  the  natural  pro- 
ductions, and  the  manufactures  of  different  coun- 
tries enjoyed  by  so  large  a  portion  of  the  human 
race  as  at  the  close  of  the  eighteenth  century. 
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Finally,  the  geographical  discoveries  of  the  last 
age  have  contributed  to  illustrate  and  confirm  Re^ 
velatim.  The  discoveries  of  Behrikg  and  Cook 
were  before-mentioned  as  throwing  light  on  the 
population  of  the  New  World,  and  thus  tending 
to  support  the  sacred  history.  But,  besides  these, 
the  knowledge  gained  by  inodem  voyagers  and  tra- 
vellers, of  the  manners,  customs,  and  traditions  of 
different  nsitions,  especially  of  those  on  the  Eastern 
Continent^  has  served  to  illustrate  the  meaning,  and 
unfold  the  beauty  of  many  passages  of  scripture, 
before  obscure,  it  not  unintelligible;  and  has  fur- 
nished abundant  and  striking  evidence  in  support 
of  the  Mosaic  account  of  the  common  origin,  the 
character,  the  dispersion,  and  the  subsequent  his- 
tory of  mankind.* 
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MATHEMATICS. 


The  seventeenth  century  was  the  "  golden  age" 
of  mathematical  science.  Never,  since  the  revival 
of  learning,  has  this  branch  of  knowledge  been 
cultivated  with  such  brilliant  success  as  during 
that  period.  The  grand  inventions  of  Logarithms^ 
by  N  APiER,  and  or  Fluxions jhy  Newton,  together 
with  the  numerous  discoveries  and  improvements 
of  Des  Cartes,  Briggs,  Kepler,  Gregory,  Leib- 
nitz, and  many  others,  must  ever  render  the  age 
of  those  great  men  a  distinguished  a^ra  in  the  an- 
nals of  mathematics.  It  is  even  possible  that  the 
grand  discoveries  of  these  philosophers,  and  the 

t  \t  is  intended  to  lUoitrate  this  point  more  fully  in  a  iubic^tte&t  part  of 
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unusual  Iifstre  of  their  characters^  may  have  con- 
tributed, by  an  influence  far  from  being  unnatural, 
\o  repress  the  ambition  and  discourage  the  exer- 
tions of  some  who  came  after  them.  But,  al- 
though the  eighteenth  century  can  boast  of  no 
.discoveries  so  splendid,  nor  of  any  advances  so  ho- 
nourable, as  belong  to  the  preceding,  yet  it  pro- 
duced both,  in  a  sufficient  degree  to  secure  a  re- 
putable place  in  the  history  of  this  sublime  science. 
Though  the  Fluxionary  Analysis  had  been  in- 
vented by  Newton  thirty  years  before,  yet  that 
great  mathematician  first  published  his  new  doc- 
trine on  this  subject  in  1704.  The  controversy  in 
which  he  became  involved  with  Leibnitz,  in 
consequence  of  this  publication,  is  well  known  to 
have  been  one  of  the  most  curious  and  interesting 
of  the  age.'  It  seems  to  have  been  long  and  ge- 
nerally agreed,  that  the  credit  of  this  celebrated 
invention  is  due  to  the  illustrious  British  philoso^ 
pher,  and,  of  course,  that  the  claim  of  his  Gerinan 
rival  was  unfounded.* 


/  Soon  after  Newton  published  hii  doctrine  of  Fluxiotu,  his  book 
reviewed  in  the  Acta  EruditormM  of  Leipsic.  In  the  course  of  this  review, 
an  intimation  was  given  that  he  had  borrowed  from  Leibnitz,  and  that 
the  honour  of  the  invention  properly  belonged  to  the  latter.  Dr.  Kbill* 
Professor  of  Astronomy  in  the  University  of  Oxford,  undertook  the  de* 
fence  of  his  countryman.  After  a  number  of  controversial  papers  had 
been  ezdianged  on  the  subject,  Leibnitz  complained  to  the  Royal  Society 
of  injustice  on  the  part  of  N  bwto  n  and  his  friends.  The  Society  appointed 
a  conmiitcee  of  iu  members  to  investigate  the  questions  in  dilute,  who^ 
after  examining  all  the  letters  and  other  papers  relating  to  it,  decided  in 
favour  of  Newton  and  Keill.  These  papers  were  published  in  1J1%^ 
under  the  title  of  C»mmereiym  E^utolicum,    Svo. 

m  In  the  eloquent  and  comprehensive  Eulogimm  upon  Dr.  David  Rit- 
tbnbousk,  the  late  President  of  the  American  Philosophical  Society,  pro- 
nounced by  Dr.  Rush,  at  the  request  of  the  Society,  there  is  the  folio w- 
ing  passage :  "  It  was  during  the  residence  of  our  ingenious  philotophcr 
with  his  father  in  the  country,  that  he  became  acquainted  with  the  science  of 
//vxi'mj,  of  which  sublime  invention  he  believed  himself  for  a  while  to  be 
the  author ;  nor  did  he  know,  for  some  years  afterwards,  that  a  contest  had 
been  carried  on  between  Sir  Isaac  Newton  andLsiBNiTz,  for  the  honour 
of  chat  great  and  useful  discovery.  What  a  mind  was  here !  without  literary 
friends  or  wciety,  and  but  two  or  three  books,  he  became,  before  he  had 
reached  his  four-and-twenticth  year,  the  rivai  of  the  two  greatest  nutfie* 
maticians  in  Europe." 


It 
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*  Within  the  period  under  coi|Bideration  selveial 
bew  and  valuable  branches  of  mathematics^  nov^ 
in  use,  have  been  either  wholly  discovered,  or 
placed  on  a  footing,  in  a  great  measure,  if  not 
entirely,  new.  It  will  be  proper  briefly  to  men- 
tion some  of  the  more  important  of  these. 

In  1717  Dr.  Brooke  Taylor  invented  a  new 
branch  of  analysis,  which  he  called  the  Method  of 
Increments^  in  which  a  calculus  is  founded  on  the 
properties  of  the  successive  values  of  variable 
quantifies,  and  their  differences  or  increments. 
This  method  is  nearly  allied  to  Newton's  doctrine 
of  Fluxions y  and  arises  out  of  it;  insomuch,  that 
many  of  the  rules  formed  for  one  serve  also,  with 
little  variation,  for  the  other.  By  means  of  the 
Method  of  Increments  many  curious  and  useful 
problems  are  easily  solved,  which  scarcely  admit  of 
a  solution  in  any  other  way.  It  is,  particularly^ 
of  great  use  in  finding  any  term  of  a  series  proposed, 
and  also  in  finding  tne  sumsof  a  series  given.  In 
1763  an  ingenious  and  instructive  treatise  on  this 
new  method  was  published  by  Mr.  Emerson,  who 
threw  further  light  upon  it.  The  Differential 
Method  of  Mr.  Stirling,  which  he  applied  to  the 
summation  and  interpolation  of  series,  is  of  the 
same  nature  with  the  Method  of  Increments,  but 
not  so  general  and  extensive. 

In  1724  M.  Lagny,  of  France,  discovered  a 
new  mode  of  measuring  angles,  which  he  deno- 
minated Goniometry.  By  means  of  this  method 
he  was  enabled  to  ascertain  the  measure  of  angles, 
without  the  use  of  either  scales  or  tables,  and  with 

freat  exactness;  a  method  which  exceedingly  ab- 
re  via  ted,  or  rendered  wholly  unnecessary,  many 
tedious  calculations. 

In  1746  the  Rev.  Dr.  Stewart,  of  Scotland, 
published  new  and  elegant  Theorems,  of  great 
value  to  the  mathematician,  by  which  he  extended 
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the  application  qI"  geometry  to  many  problems^  to 
the  solution  of  Which  the  Algtbraic  Calculus  had 
been  alone  supposed  adequate. 

About  the  year  1758  the  invention  of  a  new 
branch  of  the  analytic  art,  under  the  name  of  the 
Residual  Analysisy  was  published  by  Mr.  Landsv^ 
of  Great-Britain.  By  means  of  this  new  operatioa 
he  enabled  the  mathematician  to  solve  a  variety  of 
problems,  to  which-  the  method  of  fluxions  had 
usually  been  applied,  in  a  way  entirely  original, 
and  by  a  process  more  simple,  natural,  and  elegant, 
than  formerly.  He  applied  this  method  to  draw- 
ing tangents,  and  finding  the  properties  of  curve 
lines,  and  to  the  solution  of  many  curious  and  dif- 
ficult problems,  both  in  mechanics  and  physics. 

The  invention  of  the  Antecedental  Calculus,  a 
new  method  of  geometrical  reasoning,  first  pub- 
lished in  1793,  by  James  Glenie,  Escj.  of  North- 
Britain,  also  deserves  some  notice.  This  is  a  branch 
of  general  geometrical  proportion,  or  universal 
comparison,  derived  from  an  examination  of  the 
antecedents  of  ratios,  having  consequents,  and  a 
standard  of  comparison  given,  in  the  various  de- 
grees of  augmentation  and  diminution  which 
they  undergo  by  composition  and  decomposition. 
This  method  proceeds  without  any  consideration 
of  motion  or  of  time,  but  is,  notwithstanding, 
in  the  opinion  of  the  inventor,  applicable  to  every 
purpose  to  which  the  celebrated  doctrine  of 
fluxions  has  been  or  can  be  applied. 

The  doctrines  of  Tontines,  Anfuiities,  and  l?e- 
versionary  Paymeiiis^  were  first  reduced  to  system, 
and  brought  into  use  in  the  eighteenth  century. 
Dr.  Halley,  of  Great-Britain,  and  De  Moivre, 
of  France,  were  among  the  earliest  cultivators  of 
this  department  of  mathematical  science.  It  was 
afterwards  much  improved  and  extended  by  the 
successive  labours  or  Simpson,  Price,  Webster, 
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Morgan,  d.id  Maseres,  of  Great-Britain;  byDs- 
PARCiF-rx,  of  France;  and  by  many  others,  in 
various  parts  of  Europe. 

About  tbe  middle  of  the  century  under  review, 
and  for  some  years  afterwards,  flourished  the  cele- 
brated ErLER,  a  native  of  Switzerland,  and  one 
of  the  greatest  mathematicians,  and  most  excellent 
men  of  the  age  in  which  he  lived.  He  invented 
the  calculation  by  Sines;  he  carried  to  new  de- 
grccs  of  perfection  the  Integral  Calculus;  he  did 
much  to  elucidate  the  theory  of  the  more  remarka-' 
ble  Curves;  he  contributed  greatly  to  simplify  and 
extend  the  whole  system  of  Analytical  operations t 
and  mav  be  said  lf>  have  thrown  new  light  upon 
almost  every  part  of  mathematical  science." 

Besides  those  branc  s  of  mathematics  which 
are  entirely  the  grow  h  of  the  last  agCj  almost 
every  part  of  this  scieice  has  been  extended  and 
improved  within  the  same  period.  Of  a  few  of 
these  some  transient  r   tice  will  be  attempted. 

Since  Newton  published  an  account  of  his  cele* 
brated  method  or  Fluxions,  this  curious  part  of 
mathematical  science  has  received  new  light,  and 
been  carried  to  new  degrees  of  extent,  simplicity 

■  LtOHAia  Bdlii  im  borr  it  ul.  in  170?,  and  died  in  178.1,  in 
Uk  76ih  jtM  of  hia  ige.    The  i  geniui  and  ciudiiicm  of  ihia 

ban  were  tmly  woBderrot.  Na  ■<  luu^i  »■  the  cighieeath  cenlurj  cin 
bt  compared  lo  him  for  ihe  Dum  md  value  ol  the  daeovetiei  which  ha 
made  in  ihii  biauh  of  ideDce,  aim  lur  the  improvementi  of  which  be  wu 
ihc  aulhor.  HUpablicationi  ■renuinerout;  and  there ii (carceljr  a deun* 
meat  oT  mathematica  00  nrhich  he  iiii  not  thrown  MMne  new  lighl,at  10  which 
he  hai  not  made  tarot  importani    idditioni.    On  every  lubject  which  he 

■r  him  to  a  place  in  the  firat  rank  sC 
ithed  for  the  eiceilence  af  hi* 
t:icui><i.'»  of  hit  inlellettuil  character. 
amiablcncM,  he  added  the  picif  at  art 
»>u  and  active  friend  to  religion,  fervent 
in  hia  diTotioai,  and  eiemplarf  ui  hi*  attention  to  all  public  and  privata 
dutie*.  If  cTcr  he  felt  indignation  againH  an*  particular  claM  of  men.  it 
wai  againu  the  enemiei  of  chtiMtaoity,  etpccially  agaioM  the  apoitlei  of  in- 
fideiitjr.  He  pu'iiiihed  a  valuab^  woik  in  defence  of  rcveUtion,  at  Berlin, 
in  1747. 

»A 
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and  refinement.  For  these  improvements  we  are 
indebted  to  Taylor,  Craig,  Maclaurin,  Em- 
MERSON,  Landen,  Simpson,  and  Waring,  of 
Great-Britain;  to  Clairaut,  Nicole,  D'Alem- 
BERT,  CoNDORCET,  De  La  Croix,  and  De  La 
Grange,**  of  France;  to  Manfredi,  of  Italy;  to 
Pacassi,  a  nobleman  of  Germany;  and  to  none, 
perhaps,  more  than  to  the  great  Euler,  whose 
work  on  the  Integral  CalculuSy  or  the  inverse  me^ 
thod  of  Fluxions,  may  be  considered  as  holding 
the  first  rank  on  the  subject  of  which  it  treats. 

The  principles  of  Algebra  have  received  import- 
ant additions,  and  been  more  satisfactorily  dis- 
played during  this  period,  than  by  the  mathema- 
ticians of  former  times.  Of  this  department  of 
mathematical  science  the  most  distinguished  culti- 
vators were  Stirling,  Simpson,  and  Waring,  of 
Great-Britain;  the  Bernoullis,  Cramer,  and 
Euler,  of  Switzerland ;  and  Clairaut,  Bezout, 
Lagny,  De  La  Grange,  and  De  La  Place,  of 
France. 

It  may  be  asserted  that  in  almost  every  branch 
of  what  is  called  Modern  Analysis y  much  new  light, 
and  many  curious  refinements  have  been  introduced 
by  the  mathematicians  of  the  eighteenth  cen- 
tury. In  the  doctrines  of  Series,  of  Increments^  of 
Differences,  of  Infinitesimals,  &c.  great  ingenuity 
has  been  successfully  employed  in  modern  times. 
And  the  application  of  these  to  astronomy,  and 
other  branches  of  philosophy,  may  be  considered 
as  forming  a  grand  a^ra  in  the  history  of  science. 
For  many  of  these  improvements  the  public  is  in- 
debted  to  several  ot   the  mathematicians  men- 

•  M.  La  Grange  has  lately  prewnted  to  the  world  a  vtrj  important 
work,  entitled,  the  Theory  of  the  Analytical  Fynctiomtt  in  which  he  if  topposed 
to  have  shown,  that  every  thing  hitherto  called  Fluxions,  or  the  Differtmiimt 
Calculus  (the  phrase  chiefly  used  on  the  Continent  of  Europe  to  expreta 
Fluxions),  whether  according  to  the  method  of  Nkwton  or  LiiMriTS» 
may  be  reduced  to  the  ordinary  calculations  of  fine  quaotitict* 
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tioned  in  the  last  parag^ph;  to  whose  names 
may  be  added  those  of  Baron  Maseres,  of  Great- 
Britain,  and  of  D'Alembert,  Vamdemokde,  and 
Arbogast,  of  France. 

The  doctrine  of  Logarithms  has  also  been,  in 
the  course  of  the  last  century,  in  several  respects, 
improved.  New  methods  of  calculating  loga- 
rithmic tables  have  been  given  by  Sharpe,  Tay- 
lor, Jones,  Dodsok,  Reid,  our  illustrious  coun- 
tryman Dr.  RiTTENHousE,^  and  last  of  all  Mr. 
BoNYCASTLE.  Bcsides  the  labours  of  these  great 
mathematicians  the  subject  of  logarithms  generally 
has  been  more  fully  and  happily  illustrated  than 
before,  by  the  several  learned  works  of  Leibnitz, 
WoLFius,  Keill,  Maclaurin,  and  Simpson. 

Several  of  the  higher  branches  of  Geometry ^  par- 
ticularly the  doctrines  of  Curves,  Conic  Sections^ 
&c.  have  been  cultivated  with  great  diligence, 
during  the  period  under  review,  and  earned  to 
higher  degrees  of  precision  and  refinement  than  in 
any  preceding  age.  Among  many  who  are  entitled 
to  much  honour  for  their  contributions  to  this  class 
of  modern  improvements,  it  will  be  proper  to  select 
Clairaut,  L'Hospital,  Mairan,  Maclaurin, 
Emerson,  Cramer,  Murdoch,  Hamilton,  Gua- 
rinus,  Euler,  Robertson,  and  Glenie.  To  at- 
tempt an  enumeration  even  of  the  principal  im- 
provements which  these,  and  many  other  illustri- 
ous mathematicians,  have  conferred  on  this  branch 
of  the  science,  would  be  to  travel  far  beyond  the 
necessary  limits  of  this  chapter.  The  improved 
state  of  Algebra,  and  of  the  Fluxionary  calculus, 
and  the  progress  which  has  been  made  within  a  few 
years  past,  m  the  subtleties  of -^/^a/^m  in  general, 
have  brought  the  more  sublime  parts  of  geometry 
more  withm  the  reach  of  ordinary  capacities,  and 

P  Sec  Trmntaiiioms  •f$kt  AMirham  Pblhiofbicat  Sociefy^  ToL  IT. 
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by  their  meaas  greatly  multiplied  the  cultivators  of 
this  department  of  mathematical  science. 

But  this  is  not  all;  even  those  branches  of  ma- 
thematics in  which  no  great  discoveries  have  been 
made^  and  upon  which  no  signal  light  has  been 
thrown  within  the  last  age,  have  yet  received  im- 
provements of  a  less  interesting  and  brilliant  kind. 
Former  discoveries  have  been  extended ;  old  doc- 
trines have  been  simplified  and  refined;  neater, 
shorter,  and  more  lucid  ways  of  arriving  at  the 
same  results  have  been  devised ;  perspicuous,  ele- 
gant, and  comprehensive  theorems  have  taken  the 
place  of  those  which  were  more  prolix  and  obscure  5 
and  many  subtleties  and  refinements  suggested  by 
the  philosophers  of  the  preceding  age,  but  not  suf- 
ficiently developed  by  them,  have  been  clearly  and 
satisfactorily  unfolded. 

It  is,  also,  worthy  of  notice,  that  in  addition  to 
all  the  improvements  which  have  taken  place  in 
mathematical  science,  as  such,  it  has  been  applied 
to  many  objects,  during  the  last  age,  to  the  illus- 
tration and  accomplishment  of  which  it  had  never 
before  been  directed.  A  great  number  of  diflli- 
cult  and  most  interesting  problems  in  astronomy 
have  been  resolved  by  the  Analytic  Methodj  first 
applied  to  this  object  by  Euler.  His  calcula- 
tions, by  this  method,  of  the  perturbations  of  the 
earth's  orbit,  and  of  the  theory  of  the  moon,  may 
be  regarded  as  models  of  simplicity  and  beauty. 
The  same  illustrious  mathematician  also  first  in- 
troduced analysis  into  the  doctrines  of  the  motion 
of  fluids;  and  by  this  means  threw  ereat  light  on 
the  hydraulic  principles  and  laws.  Mr.  ^Epinus, 
of  Petersburgn,  before  mentioned,  has  made  an 
ingenious  attempt  to  reduce  the  mysterious  pheno- 
mena of  ElectricUy  and  Magnetism  to  the  regular 
rity  of  algebraical  calculation.  M.  De  Lisle,  of 
France,  has  endeavoured,  with  no  small  degree  qf 
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success,  to  form  a  new  svstem  of  Mineralogical 
Characters^  on  the  principles  of  geometry;  and 
M.  Hauy,  of  the  same  country,  has  given  a  most 
elaborate  and  plausible  system  of  doctrines  on 
CfystalUzationy  which  all  proceed  upon  fixed 
mathematical  rules. 

To  this  chapter  belongs  some  notice  of  the  at- 
tempts which  were  made,  during  the  period  under 
consideration,  to  fix  on  an  universal  and  uniform 
Standard  of  Measure.  Such  a  standard  has  been 
considered  a  grand  desideratum,  ever  since  men 
began  to  speculate  on  subjects  of  this  nature ;  but 
probably  in  no  former  penod  was  it  ever  an  object 
of  so  much  attention,  and  of  such  diligent  research, 
as  in  that  which  we  are  now  reviewing.  And 
though  none  of  the  attempts  to  obtain  a  standard  of 
this  kind  have  been  attended  with  complete  suc- 
cess, yet  several  of  them  were  so  ingenious,  and 
engaged  so  much  of  the  inquiry  of  scientific  men, 
that  they  ought  not  to  be  passed  in  silence. 

HrvGENs,  the  celebrated  Dutch  Astronomer, 
about  the  middle  of  the  seventeenth  century,  seems 
to  have  first  proposed  the  length  of  a  Pendulum  vi- 
brating in  a  given  time,  as  a  standard  of  measure. 
He  proposed  to  take  a  pendulum  that  should  vi- 
brate seconds,  to  measure  it  from  the  point  of  sus- 
pension to  the  point  of  oscillation,  and  to  assume 
the  third  part  of  such  a  pendulum,  under  the  deno- 
mination of  an  horary  foot,  as  a  standard  to.  which 
the  measure  of  all  other  feet  might  be  referred.  In 
1779,  Mr.  Hatton,  of  Great-Britain,  undertook 
to  improve  on  the  principle  of  Huygens,  by  apply- 
ing a  moveable  point  of  suspension  to  one  pen- 
dulum, so  as  to  produce  the  same  effect  that  would 
result  from  the  use  of  two  pendulums,  the  dif- 
tercnce  of  wliosc  lengths  was  the  intended  mea- 
sure. Mr.  Whitehi^rst,  also  of  Great-Britain, 
considerably  improved  upon  this  idea,  in  his  tract 
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on  the  subject,  published  in  1787i^  His  plan  is  to, 
obtain  a  measure  of  the  greatest  length  that  conve- 
niency  will  permit,  from  two  pendulums,  whose 
vibrations  are  in  the  ratio  of  2  to  1,  and  whose 
lengths  coincide  with  the  English  standard  in 
whole  numbers.  A  further  improvement  in  the 
mode  of  employing  this  instrument  as  a  standard  of 
measure  is,  to  make  use  of  a  pendulum  without 
a  bob,  or  a  uniform  cylindrical  rod,  which,  in  a 
given  latitude,  at  a  certain  height  above  the  sur* 
race  of  the  ocean,  and  at  a  certain  temperature, 
shall  vibrate  in  a  given  time.  The  use  of  a  pen- 
dulum of  this  kind,  it  is  believed,  was  first  pro- 
posed by  Mr.  Jefferson,  now  President  of  the 
United  States,  in  his  report  to  Congress,  on  the 
subject  of  weights  and  measures,  while  Secretary 
of  State,  soon  after  the  establishment  of  the  fede- 
ral government/  It  is  supposed  that  this  last  men- 
tioned standard  is  preferable,  both  in  simplicity  and 
accuracy,  to  all  others. 

The  attempt  made  in  France,  within  a  few  years 
past,  to  form  a  standard  of  length,  weight,  and 
capacity,  by  measuring  a  certain  number  of  de- 
grees on  a  great  circle  of  the  earth,  is  generally 
known.  This  plan  is  considered,  by  good  judges, 
as  having  some  important  advantages;  though  in 
simplicity  and  practicability  it  is  certainly  interior 
to  the  one  last  mentioned. 

The  last  century  is  also  eminently  distinguished 
for  the  production  of  various  kinds  of  Tables  j  which 
are  of  the  utmost  importance  to  the  mathematician, 
particularly  in  giving  facility  and  precision  to  his 
calculations.  Such  of  these  as  pertain  immediately 
to  astronomy  were  mentioned  m  a  former  chapter. 

q  An  Attempt  tovfards  ohtalning  invariabU  Meatures   of  Lengthy  Qapanfj^ 
mnd  Weighty  from  the  Mensuration  of  Time, 

r  Mr.  JerrERfloN  does  not  claim  the  merit  of  this  ioTcntion ;  it  wa* 
communicated  to  him  by  Mr.  RoicRT  Lislie,  an  ingenloua  watch-maker 
of  Philadelphia. 
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Besides  these  may  be  enumerated  the  tables  of 
Logarithms^  of  4^1?!^^,  Secants,  and  Tangents,  of 
Difference  of  Latitude  and  Departure,  of  Meridio-' 
nal  Points,  of  Loxodromic  or  Rhumb  Lines,  all  of 
which,  and  many  more,  have  been  brought  to  a 
degree  of  perfection,  during  this  period,  which 
was  never  before  known.  The  tables  more  parti- 
cularly entitled  to  honourable  mention  are  those  of 
Sherwtn,  Sharpe,  Gardner,  and  Taylor,  of 
Great-Britain ;  of  Vega,  of  Germany ;  and  of  J  am- 
BERT,  Callet,  and  De  Lalande,  of  France. 

To  give  an  account,  in  detail,  of  the  various  in- 
ventions and  improvements  which  have  taken  place 
with  respect  to  Mathematical  Instruments,  during 
the  last  age,  would  exceed  the  limits  assigned  to 
the  present  review.  Some  of  these  have  been  al- 
ready mentioned  in  another  place;  and  many 
more  will  readily  occur  to  every  reader,  whose 
mind  is  conversant  with  objects  ot  this  nature.  It 
is  sufficient  to  say  that  they  are  numerous  and 
important.  The  accuracy  of  construction,  the 
elegance  of  workmanship,  and  the  case  and  expe- 
dition of  manufacture  which  modern  artists  have 
attained,  are  equally  wonderful,  and  honourable 
to  the  century  under  consideration. 

The  science  of  mathematics  has  been  but  little 
cultivated  in  the  United  States  during  the  period 
under  review.  Our  countr)%  indeed,  has  been  by 
no  means  deficient  in  the  production  of  mathe- 
matical genius;  but  the  state  of  society,  and  the 
particular  situation  of  most  of  those  who  might 
have  distinguished  themselves  ill  this  department 
of  knowledge,  have  prevented  that  devotedness 
to  the  higher  branches  of  mathematics  which  is 
necessary  to  the  attainment  of  excellence,  or  to 
accomplish  improvements.  Still,  however,  some 
small  productions  of  this  kind,  occasionally  laid 
before  the  public  in  the  Transactions  oio\xx\c^n\td 
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Societies,  afford  a  very  respectable  specimen  of  thd 
talents  and  erudition  of  our  countrymen,  and  hold 
up  to  view  several  names  with  distinguished  ho- 
nour/, 


■aaa 


CHAPTER  VII. 


NAVIGATION. 


Navigation,  considered  both  as  an  art  and 
a  science,  was  greatly  advanced  during  the  late 
century.  This  advancement  was  owing  to  a  va- 
riety of  circumstances,  which  are  worthy  of  being 
transiently  noticed  in  the  present  sketch. 

The  Construction  of  Ships  has  received,  in 
modem  times,  very  considerable  improvements. 
That  method  of  building  which  is  favourable  to 
rapid  sailing y  has  been,  for  a  number  of  years, 
gaining  ground,  in  place  of  the  old  method,  in 
which  capacity  was  chiefly  consulted.  New  and 
advantageous  plans  of  riggi?ts[  vessels  have  been 
adopted,  and  better  modes  of  working  them  than 
were  formerly  in  use.  In  the  science  of  naval 
architecture,  and  of  navigation  generally,  perhaps 
no  individual  has  done  more  to  useful  purpose  than 
EuLER,  of  whose  ingenious  and  excellent  labours, 
in  several  departments  of  science,  we  have  had  fre- 
quent occasion  to  speak.  In  consequence  of  his 
celebrated  publications  on  this  subject,  the  mathe- 
maticians of  France   were   incited  to  study  the 

*  The  first  yolume  on  the  higher  branches  of  the  mathematics  ever  pre* 
tented  to  the  public  by  a  native  American,  made  its  appearance  in  the  course 
of  the  current  year  (1802),  under  the  title  of  Essays^  Mailematiesi  mud 
Pbytical,  by  Jared  Manspield,  of  New- Haven,  Connecticut.  T\u$ 
writer  displays  a  degree  of  mathematical  genius  and  eruditioii  which  doct 
honour  to  himself  and  his  country. 
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theory  of  ship-building,  by  which  means  nautical 
science  in  that  country  made  remarkable  progress. 
A  taste  for  the  same  species  of  inquiry  afterwards 
began  to  grow  in  Great-Britain ;  and  under  the 
auspices  of  the  government  of  that  country,  and 
various  public  societies,  has  since  produced  many 
important  improvements. 

In  estimating  the  revolutions  which  took  place 
in  naval  architecture  in  the  course  of  the  last  age, 
perhaps  few  are  more  signal  than  the  great  m- 
crease  in  the  dimensions  of  ships  of  the  same  rate. 
Ships  of  war,  in  particular,  are  now  generally  a 
fourth,  and,  in  many  cases,  a  third  larger  than  ves^ 
sels  of  the  same  numberof  guns  were  at  the  begin- 
ning of  the  late  century.  In  this  augmentation  the 
naval  architects  of  France  took  the  lead,  and  have 
gone  the  greatest  lengths;  the  British  followed 
their  example,  and  have  carried  every  thing  which 
relates  to  the  construction  and  management  of 
ships  to  a  great  degree  of  perfection. 

While  modern  snips  are  larger  than  the  ancient, 
they  are  at  the  same  time  more  light  and  simple  in 
their  structure.  The  cumbrous  and  useless  orna- 
ments which  the  false  and  unphilosophical  taste  of 
preceding  ages  employed,  have  been  laid  aside; 
and,  in  general,  those  principles  of  architecture 
adopted  which  combine  the  advantage  of  easy 
management  with  the  greatest  burden. 

The  Mariner's  Compass y  though  it  has  been  in 
use  for  several  centuries,  was  attended  with  great 
imperfections  and  inconvenicncies  until  a  few 
vears  ago,  when  Dr.  Gowin  Knight,  of  Great* 
Britain,  in  consequence  of  his  invention  of  Arti^ 
^ficial  Afagnc/Sy  was  enabled  considerably  to  im- 
prove this  inestimable  instrument.  The  compasses 
made  by  him  were  found  to  exceed,  in  regularity 
and  exactness,  all  those  which  had  been  con- 
structed before  his  time.     After  him  further  im- 
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provements  of  importance  were  made  by  Mr. 
Smeaton,  and  Mr.  M^Culloch,  also  of  Great* 
Britain.  The  complete  Azimuth  Compass  is  one 
of  the  most  valuable  ptesents  which  modem  genius 
has  made  to  navigators. 

The  compass  is  scarcely  of  more  importance  to 
the  mariner,  than  the  celebrated  invention  of  the 
Quadraiity  commonly  ascribed  to  Mr.  Hadley,  of 
Great-Britain,  but  of  which  the  honour  really  be- 
longs to  Mr.  Godfrey,  a  philosophic  artist  of  Phi- 
ladelphia. To  which  may  be  added  the  numerous 
improvements  of  this  instrument^  some  of  which 
were  mentioned  in  another  place;  to  say  nothing 
of  many  others,  under  the  names  oi  SectantSy  Oc- 
tantSy  &c.  constructed  on  like  principles,  and  for 
similar  purposes. 

Almost  all  the  methods  notv  in  use  for  finding 
the  Lo?igifud€y  whether  by  means  of  Luna?'  Obser^ 
vationsj  the  position  of  Jupiter's  Satellites^  or  of 
well  constructed  Time-keepers^  were  first  brought 
into  general  use  during  the  last  century.  The  rise, 
progress,  and  authors  of  these  several  discoveries 
and  improvements  were  briefly  detailed  in  a  former 
chapter.  The  important  place  which  they  hold,  in 
the  annals  of  navigation  is  too  generally  understood 
to  require  formal  elucidation. 

The  invention  of  EphemerideSy  or  Nautical  Al^ 
nianacksy  is  another  important  event  which  be- 
longs to  the  century  under  review.  They  were 
first  published  for  the  use  of  mariners,  by  M.  De 
La  Caille,  about  the  year  1755.  Dr.  Maske- 
LYNn,  in  England,  followed  his  example,  and  first 
published  them  in  that  country,  about  the  yeat 
1 767.  The  effects  of  these  almanacks  in  advancing 
the  art  of  navigation  is  well  known.  Their  inflti- 
ence  in  promoting  the  Lunar  method  of  finding 
the  longitude  is  worthy  of  particular  remark,  llie 
extreme  facility  with  which  that  operation,   for- 
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merly  so  tedious  and  difficult,  is  now  performed^ 
even  by  common  seamen,  deserves  to  be  noticed 
as  a  distinction  of  the  a^e  under  consideration. 

The  great  augmentation  in  the  number  of  Maps 
and  Charts  J  and  the  manifest  improvements  in  their 
construction,  accuracy,  and  elegance,  may  also 
be  mentioned  among  the  circumstances,  in  modem 
times,  which  have  contributed  to  the  advance- 
ment of  navigation.  The  degree  in  which  these 
improvements  have  promoted  the  safety,  the  com- 
fort, and  the  expedition  of  late  voyages,  is  scarcely 
within  the  rcacn  of  ordinary  calculation. 

But  there  are  few  modem  improvements  in  the 
art  of  navigation  more  gratifying  to  humanity  th^n 
the  remarkable  and  very  successml  attention  to  the 
Health  of  Htamen^  which  characterizes  the  conduc- 
tors of  late  voyages.;  The  names  of  those  who  dis- 
tinguished themselves  by  devising  and  bringing 
into  use  the  most  i  approved  methods  for  pro- 
moting this  end  were  respectfully  mentioned  in  a 
preceding  division  of  this  work.  The  great  con- 
trast which  the  history  of  ancient  and  modem  voy- 
ages presents  with  respect  to  the  comparative  de- 
struction of  the  health  and  lives  of  manners  which 
they  produced,  cannot  but  forcibly  arrest  the  at- 
tention of  every  reader,  and  exceedingly  gratify 
the  benevolent  mind.  Besides  the  improvements 
in  diet  and  regimen  on  ship-board,  to  which  mo- 
dern science  and  humanity  have  given  rise,  and 
which  have  contributed  greatly  to  preserve  the 
health  of  seamen,  the  introduction  of  Ventilators 
into  ships  also  deserves  to  be  mentioned  as  an 
important  means  of  promoting  the  same  object, 
and,  at  the  same  time,  for  preserving  the  timber 
and  cargoes  of  vessels/     To  these  may  be  added 

t  For  the  invfiicion  of  one  of  the  most  complete  and  utefol  plant  for 
yeotiUtinn^  thips,  we  arc  indebted  to  our  ingeniou*  couDtr)'maii,  Mr.  Wrif* 
itoop,  of  Fhiladclphia,  wliosc  contrivance  for  tliis  purpose  has  rcceiTc4 
liigh  praise  from  thotc  who  a:c  most  competent  to  judge  of  itf  merltir 
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some  notice  of  the  modem  improved  methods  of 
constructing  Pumps,  and  other  hydrauh'c  machi- 
nery of  ships,  by  which  the  safety  and  comfort  of 
navigators  are  greatly  secured. 

In  addition  to  the  improvements  which  have 
been  mentioned,  some  notice  might  be  taken  of 
the  various  plans  for  promoting  SulMnarineNaviga^ 
tion,  which  have  been  laid  before  the  public  at  dif^ 
ferent  times,  and  by  different  p)ersons  in  the  course 
of  the  last  age ;  of  the  attempts  to  iconstruct  L4f^ 
boatsJoT  the  safety  of  mariners  in  cases  of  extremity ; 
of  the  improved  methods  which  have  been  invented 
for  facilitating  the  guidance  of  ships  on  the  ocean, 
and  for  measuring  their  progress.  But  to  give  an 
intelligible  enumeration  of  these  and  of  many  other 
modern  improvements  in  navigation  would  lead  to 
a  minuteness  of  detail  inconsistent  with  the  plan 
of  the  present  sketch. 

Besides  many  ingenious  individuals  to  whom 
mariners  are  indebted  for  patronizing  and  aiding 
their  art,  much  is  also  due  to  some  learned  and 
other  societies,  for  their  useful  exertions  to  promote 
the  same  end.  But  perhaps  to  no  public  bodies 
will  the  annals  of  modern  navigation  be  found  to 
ascribe  more  than  to  the  Board  of  Lojigitudey  and 
the  Board  of  Admiralty  of  Great-Britam. 

From  the  concurring  influence  of  all  the  consi- 
derations above  stated,  enterprising  men  have  learn- 
ed, within  the  eighteenth  century,  to  traverse  the 
most  distant  seas,  with  a  degree  or  ease,  confidence 
and  expedition,  wholly  unknown  in  any  former 
age.  A  voyage  from  Europe  or  America  to  India, 
is  now  performed  in  half  the  time  that  it  cost  an 
hundred  years  ago;  and  even  a  voyage  round  the 
world  is  considered  at  present  as  an  undertaking 
scarcely  more  formidable  than  a  voyage  from 
America  to  Europe  at  the  beginning  of  the  century 
in  question. 
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But  few  things  distinguish  the  eighteenth  ce«i^ 
lury  more  than  the  extension  and  the  improve^ 
ments  oi  the  system  of  Inland  Navigation.,  Canals^ 
for  the  conveyance  of  small  vessels,  through  dis- 
tricts of  country  liot  favoured  with  rivers  adequate 
to  the  purpose,  have  been  moreror  less  in  use  for 
many  ages.  But,  during  the  last  age^  the  number 
of  these  canals  has  been  astdnishingly  multiplied; 
various  improvements  in  the  construction  of  them 
have  been  adopted ;  and  they  have  become  an  in- 
calculable source  of  convenience,  comfort,  and 
wealth.  ■        :  'i 

Very  early  in  the  eighteenth  century  the  cutting 
canals  in  the  empire  of  Russia  was  undertaken  by 
command  of  Peter  the  Great,  and  pidsecutcd  on 
a  scale  of  wonderful  extent.  That  celebrated 
monarch  was  led  to  this  undertaking  by  dbsenring 
the  great  utility  of  canals  in  Holland,  by  means  of 
which  a  low  and  marshy  tract  of  country  was  con- 
verted into  a  rich,  populous,  and  fruitful  territory. 
Though  the  Emperor  did  not  live  to  see  the  com- 
pletion of  his  plans,  yet,  under  his  auspices,  they 
were  carried  on  to  a  considerable  length,  and  con- 
tinued with  great  zeal,  by  his  successors,  especially 
by  the  late  Empress:  insomuch  that  there  is^  pro*- 
bably,  "  no  part  of  the  world  where  inland  navi- 
gation is  earned  through  such  an  extent  of  coun^ 
try  as  in  Russia;  it  being  possible,  in  that  empire, 
to  convey  goods  by  water,  four  thousand  four  hun- 
dred  and  sevenh/'fivo  iniles^  from  the  frontiers  of 
China  to  Petersburgh,  with  an  interruption  of  only 
sixty-six  miles;  and  from  Astracan  to  the  same  capi- 
tal, through  z  sp^cc  of  one  thousand  four  hundred 
and  thirly-tour  miles ;  a  tract  of  inland  navigation 
almost  equal  to  one  fourth  of  the  circumference  of 
the  earth  l""^^  The  number  of  vessels  employed  on 

V  Sec  Ph2LL1p(*s  History  of  ImianJ  Nuv'tgatmf  4to.  chap.  iu. 
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the  difFerent  canals  of  Russia,  and  the  amount  of 
merchandize,  of  various  kinds,  for  which  they  fur- 
nish means  of  transportation,  almost  exceed  the 
bounds  of  credibility. 

Since  the  undertaking  of  the  Russian  Emperor, 
similar  improvements  have  been  projected  and  ex- 
ecuted in  Sweden,  Denmark,  France,  and  Spain; 
from  which  very  important  advantages  have  re- 
sulted to  those  several  countries,  and  from  which 
many  more,  by  due  attention,  might  be  produced. 
The  first  navigable  canal  cut  in  Great-Britain  was 
that  undertaken  by  the  Duke  of  Bridge  water, 
and  completed,  at  his  expense,  in  1759,  for  the  pur- 
pose of  forming  a  communication  between  his  coal 
works,  at  Worsley,  and  the  city  of  Manchester. 
This  work  was  planned  and  executed  by  Air. 
James  Brindley,  an  engineer  of  singular  talents, 
and  the  author  of  the  present  most  approved  sys- 
tem of  canal  navigation.  His  great  and  original 
genius,  the  force  of  mind  which  he  displayed  in 
surmounting  the  difficulties  which  were  presented 
in  his  course,  and  the  various  improvements  which 
he  suggested  in  the  formation  and  management 
of  canals,  have  been,  very  deservedly,  the  subjects 
of  much  eulogy  by  every  succeeding  artist.  After 
Mr.  Brindley's  first  successful  attempt,  canals 
became  popular  in  Great-Britain  and  Ireland,  and 
a  considerable  number,  some  of  them  on  a  very 
large  scale,  were  undertaken  in  different  parts  of 
those  countries.  Brindley,  who  died  in  1772, 
was  succeeded  by  Mr.SMEATON,Mr.  Whitworth, 
Mr.  Watt,  and  others,  who  eminently  distin- 
guished themselves  as  engineers  in  the  same  line. 

Attempts  of  a  similar  kind  have  been  made  m 
the  United  States;  but  neither  on  so  large  a  scale, 
nor  hitherto  with  so  mucl^  success,  as  in  Europe. 
'I'he  trials,  however,  which  have  been  made  in  the 
States  of  Connecticut,  New-York,  Virginia,  and 
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South-Carolina,  bid  fair  to  be  highly  useful,  and  to 
afford  an  honourable  specimen  of  American  enter<« 
prise.  In  several  of  the  other  States  plans  of  the 
same  kind  have  been  formed,  and  partly  executed ; 
and  there  is  every  probability  that  a  few  years  more 
will  present  us  with  a  large  amount  of  this  species 
of  improvement  in  many  parts  of  our  country. 


CHAPTER  VIII. 


AGRICULTURE. 


No  art  is  of  more  ancient  date  than  this.  It  em- 
ployed our  first  parents  in  Paradise;  and  has  been 
more  or  less  an  object  of  pursuit  in  all  ages.  Like 
almost  every  other  object  of  human  attention,  how- 
ever, it  has  undergone  numberless  revolutions  of 
decline  and  revival,  in  different  periods,  and  among 
different  nations.  In  E^ypt,  in  Palestine,  in 
Greece,  in  Persia,  and  in  the  Roman  Empire,  this 
art,  successively,  rose  into  importance,  flourished 
under  various  wise  encouragements,  and  gradually 
declined  with  the  learning,  taste,  and  industry  of 
those  respective  countries.  From  the  time  of 
CoNSTANTiNE  the  Great,  to  the  beginning  of  the 
seventeenth  century,  the  annals  of  agriculture  fur- 
nish little  worthy  of  attention.  About  the  latter 
period,  in  consequence  of  many  laudable  efforts 
made  by  men  of  influence,  and  the  publication  of 
several  valuable  works  on  the  subject,  this  art  be- 
gan to  revive  in  France,  and  in  Flanders.  The 
inhabitants  of  those  countries  endeavoured,  for  a 
considerable  time,  to  conceal  the  means  which 
they  used  for  improving  and  increasing  the  pro- 
ductiveness of  their  lands.     Whoever,  therefore. 
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became  desirous  of  receiving  instruction  in 
method  of  husbandry,  was  under  the  necessity  of 
visiting  their  country,  and  observing  for  himseif. 
We- are  told  that  the  French,  at  this  period,  were 
in  the  habit  of  using  nine  different  sorts  of  ma- 
nures ;  but  of  the  nature  of  each  we  are  not  in- 
formed. It  is  also  said  that  they  were  the  first 
people,  among  the  modems,  who  ploughed  in 
green  crops,  for  the  sake  of  fertilizing  the  soil;  and 
who  confined  sheep  in  sheds  at  night,  for  the  pur- 
pose of  increasing  the  amount  of  their  compost 


manure." 


Agriculture  next  revived  in  Great-Britain.  To 
this,  there  is  reason  to  believe,  the  writings  of  Sir 
Hugh  Platt  very  much  contributed.  He  dis- 
covered, or  brought  into  use,  many  new  kinds  of 
manures, and,  pernaps,  contributed  more  to  the  im- 
provement of  the  art  of  cultivating  the  earth,  than 
any  other  individual  of  the  age  in  which  he  lived. 
He  was  succeeded  by  Hartlib,  a  writer  much 
esteemed  in  his  day,  but  by  no  means  equal  to  his 
predecessor.  The  exertions  of  these  men,  and 
others  of  less  note,  together  with  the  peculiar  cir- 
cumstances of  the  nation,  prompted  gentlemen  of 
the  greatest  influence  to  encourage  agriculture,  to 
regard  it  as  the  most  certain  and  productive  source 
of  wealth  to  their  country,  impoverished  by  pre- 
ceding wars,  and  to  promote  its  improvements 
with  zeal.  But  this  flourishing  era  of  husbandry 
was  of  short  continuance.  At  the  Restoration. 
the  country  gentlemen  relapsed  into  negligence 
and  dissipation;  surrendered  the  rural  nonours 
which  they  had  before  sought  with  so  much  eager- 
ness, and  left  them  to  be  pursued  by  the  least 
enlightened  part  of  the  community. 

Ilappily,  however,  this  decline,  like  the  pre- 
ceding revival,  was  also  of  short  duration.     Mr. 

«  See  EncyclopasdUi  art.  Apricylturt, 
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EvELTN  was  Ihe  first  writer  by  whom  his  country- 
men became  again  inspired  with  just  sentiments 
on  this  subject ;  and  by  whose  exertions  awicul- 
ture  was  enabled,  once  more,  to  claim  its  tormer 
dignity.  lQdeed,after  the  peace  of  Aix  la  Chapelk, 
in  1748,  most  of  the  nations  of  Europe,  by  a  kind 
of  tacit  consent,  applied  themselves  to  the  study 
of  this  art,  which  has  been,  from  that  period  to 
the  present,  gradually  increasing  in  extent  and  im- 
portance, and  assuming  more  of  the  regular  and 
consistent  aspect  of  a  science. 

in  the  course  of  the  last  fifty  years  many  capital 
and  most  useful  improvements  have  been  intro^ 
duced  into  agricultjure.  Individuals  of  wealth  and 
taste,  and  learned  societies  have  embarked  in 
•plans  for  its  encoinagement,  with  a  degree  of  en- 
Jightened  zeal  which  was  never  before  displayed. 
Many  ingenious  and  judicious  publications  have 
suggested  new  plans  and  objects  of  cultivation, 
Jaavc  diffused  a  knowledge  of  well  directed  expe- 
riments and  observations,  and  have  excited  a  ge- 
neral spirit  of  emulation  in  pursuing  this  kind  of 
improvement.  Philosophers,  in  this  century,  for 
-the  first  time,  have  united  with  the  practical  cul- 
tivators of  the  earth,  in  exploring  new  means  of 
increasing  the  fertility  of  the  soil,  and,  consequently, 
of  increasing  the  wealth  and  the  comforts  of  man. 

In  zeal  for  agricultural  improvements,  and  in 
the  success  with  which  they  have  been  pursued, 
during  the  last  age,  Great-Britain  certainly  holds 
the  first  place.  Next  to  her  stands  France,  and 
afterwards  come  in  succession,  Italy,  the  German 
'Empire,  &:c.  In  Holland,  Spain,  Portugal,  Tur- 
key, and  Russia,  improvements  have  been  few, 
and  slowlv  advancing.  It  is  true  that  even  in  the 
last  m<"ntioned  countries,  some  efforts  have  been 
made,  by  associations  and  otherwise,  to  promote  the 
best  methods  ot  cultivating  the  earth;  but  various 
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circumstaticcfs  have  hitherto  conspired  eirtier  id 
weaken  these  exertions^  or  render  them,  in  a  great 
measure,  ineffectual.  The  commercial  spirit  of 
Holland  has  long  driven  from  her  view  every  ge* 
neral  plan  of  agricultural  enterprise,  aiid  several 
of  the  other  nations  which  were  metitioned^  fixed 
in  inactivity,  under  the  congealing  influence  erf 
ignorance  and  slavery,  are  equally  unacquainted 
with,  arid  indifferent  to  the  most  important  and 
indispensable  foundations  of  public  prosperity. 

Among  the  memorable  events  in  the  annals  erf 
agriculture,  pertaining  to  the  eighteenth  century, 
may  be  mentioned  the  mode  of  tillage  invented 
and  proposed  about  the  year  1760,  by  Mr.  Jethro 
TuLL,  of  Oxfordshire,  in  England,  and  usually 
denominated  the  Horse-Hoeing  and  Drill  Hus-^ 
handry.  The  objects  of  his  plan  are,  to  turn  up, 
break  and  pulverize  the  soil  more  deeply  and 
thoroughly  than  by  the  usual  means  before  em- 
ployed, and  to  deposit  the  grain  in  the  earth  in 
such  rei^lar  rows  as  to  admit  of  the  horse-hoeing 
cultivation  being  applied  to  it  in  the  course  of  its 
growth.  The  introduction  of  Tull's  system  is 
considered  as  forming  a  grand  era  in  agriculture, 
not  only  on  account  of  its  own  intrinsic  utility,  but 
also  because  of  the  numerous  improvements  to 
which  it  indirectly  led. 

Essential  service  has  been  rendered  to  agricul-' 
ture  by  the  inquiries  of  modem  philosophers  into 
the  Physiology  of  Vegetables.  These  inquiries 
have  led  to  new  and  important  conclusions,  re* 
specting  the  food  of  plants,  and  the  best  means  of 
promoting  vegetation.  On  this  subject  much 
valuable  information  has  been  communicated  to 
the  public  by  Hales,  Hill,  Walker,  and  Dar*» 
WIN,  of  Great-Britain^  by  Da  Hamel,  Des  Fon* 
TAiNEs,;BRorssoNET,andHAssENFRATz,of  France  J 
by  Inwenhonz,  Van  Humboldt,  and  Jacquin, 
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of  Germany  9  and  by  Bonnet  and  Sennebier^  of 
Geneva. 

The  eighteenth  century  is  remarkable  for  the 
numerous  improvements  which,  in  the  course  of 
it,  have  been  introduced  into  agriculture,  through 
the  medium  of  Chemistry.  Indeed,  the  modem  ap» 
plication  of  chemical  doctrines  to  the  cultivation  of 
the  earth,  may  be  considered  as  forming  a  grand 
era  in  the  history  of  science.  In  this  application 
of  chemical  philosophy  many  persons  have  distin- 
guished themselves,  and  rendered  important  ser- 
vice to  agriculture.  Among  these  the  Earl  of 
DuNDONALD  is  entitled  to  particular  notice."'  He 
had  the  honour  of  publishing  one  of  the  first  formal 
treatises  on  this  subject.  He  has  been  followed  by 
many  others,  who  have  pursued  the  inquiry  much 
further,  and  with  great  success. 

The  nature  and  advantages  of  particular  Soils 
have  been,  more  or  less,  the  objects  of  inquiry  in 
all  ages.  But  inquiries  of  this  kind,  in  the  couse  of 
the  eighteenth  century,  have  been  more  numerous, 
enlightened  and  useful  than  ever  before.  .  A  num- 
ber of  philosophers,  during  this  period,  have  made 
careful  analyses  of  different  soils,  and  by  this  means 
threw  much  new  light  on  the  principles  of  agri- 
culture. Those  who  most  distinguished  themselves 
by  investigations  of  this  nature  are  Giobert,  Berg- 
man, Kir  WAN,  and  Parmentier,  to  say  nothing 
of  several  others,  no  less  worthy  of  being  respect- 
fully mentioned  in  the  same  list. 

The  last  century  is  also  distinguished  by  the  in- 
troduction of  several  new  and  important  Manures 
into  general  use.  Of  these  it  will  be  proper  to 
take  some  notice  in  our  rapid  course. 

The  great  advantages  of  Gypsum  as  a  manure, 
were  discovered  in  the  year  1768,  by  M.  Mayer, 

TO  See  hit  work  on  the  Cimittivn  •/  JigfhuUMrt  wish  Chmijry^ 
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a  respectable  German  clergyman/  Since  that 
time  this  substance  has  been  used  with  much  suc- 
cess, not  only  in  Germany,  but  also  in  several  other 
parts  of  Europe,  as  well  as  in  America  j  but  the 
manner  in  which  it  produces  its  fertilizing  effects, 
notwithstanding  the  numerous  and  diligent  inqui- 
ries which  have  been  made  on  the  subject,  is  still 
far  from  being  satisfactorily  unfolded. 

The  efficacy  oi  Carbon^  or  common  Charcoal,  in 
promoting  vegetation,  was  first  ascertained,  a  kvr 
years  ago,  by  M.  Hassenfratz,  a  celebrated 
French  chemist.  He  found  that  this  substance  is 
an  essential  ingredient  in  the  food  of  all  vegeta- 
bles, and  that  soils  are,  in  general,  fertile  in  pro- 
portion to  the  quantity  of  it  which  they  contain* 
The  properties  and  effects  of  carbon  as  a  manure 
have  been  since  diligently  and  successfully  ex- 
amined by  various  other  writers  and  experimenters 
on  the  subject. 

The  general  use  of  Marle^  Lime,  Chalk,  and 
various  combinations  of  calcareous  matter,  as 
means  of  increasing  the  fertility  of  the  soil,  is 
chiefly  of  modern  date.  And  even  with  respect 
to  these,  and  such  other  manures  as  were  in  a  de- 
gree known  and  employed  in  ancient  times,  the 
mode  of  their  operation,  the  best  methods  of  apply- 
ing them,  and  the  various  circumstances  which 
should  attend  the  application,  have  been  incom- 
parably better  understood,  within  a  few  years  past, 
than  in  any  former  period.  The  most  scientific 
and  satisfactory  modem  writers  on  manures,  in  ge- 
neral, are  Dundonald,  Middleton,  Darwin, 
and  Tennanf,  of  Great-Britain;  Kirwak,  of 
Ireland;  Parmentier,  of  France;  Ritckert  and 
Von  Uslar,  of  Germany;  and  Eller,  AValle- 
Rius  and  Gyllenborg,  of  Sweden. 

m  Tnuutcthni  of  tbi  koyal  Irith  Atadtmy^  voL  V.  p.  196* 
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The  influence  of  Ught  on  growing  vegetables 
has  also  been  investigated  with  great  success  by 
many  modem  phitosophers.  Among  these  Ha  les> 
Priestley,  Abbe  Tessier,  Ingenhouz,  and  Sen- 
NEBiER  are  entitled  to  particular  distinction.  From 
the  experiments  of  these  philosophers,  it  appears 
that  this  subtle  fluid  has  a  powerful  effect  on  the 
colour  of  vegetables;  that  when  exposed  to  its  in- 
fluence, it  enables  them  to  yield  pure  air;  and  that 
it  converts  many  substances,  which  would  other- 
wise become  putrid  and  offensive,  into  whole- 
some food  of  plants. 

The  efficacy  of  Electricity  in  forwarding  the  ger- 
mination and  growth  of  plants,  was  discovered 
and  satisfactorily  established  by  the  philosophers 
of  the  eighteenth  century.  It  was  before  re- 
marked that  Mr.  Maimbray,  of  Edinburgh,  was 
the  first  who  applied  electricity  to  this  object. 
He  was  followed  by  the  Abbe  Nollet,  Mr.  Jal- 
LABERT,  M.  BozE,  and  several  others,  who  all 
formed  the  same  conclusions.  Still  more  recently 
the  well  devised  and  indubitable  experiments,  of 
Messrs.  D'Ormov,  Rozier,  Carmoy,  and  Bar- 
THOLON,  all  of  France,  have  thrown  additional 
light  on  the  subject,  and  substantially  confirmed 
the  results  of  preceding  experiments. 

The  influence  of  various  Factitious  Airs  in  has- 
tening and  retarding  the  progress  of  vegetation,  is 
a  branch  of  agricultural  inquiry  peculiar  to  the 
eighteenth  century.  On  this  subiect  the  successive 
experiments  of  Dr.  Hales,  Dr.  Priestley,  Lord 
DcNDONALD,  Sir  Francis  Ford,  and  Dr.  Dar- 
win, of  Great-Britain;  of  Hassenfratz,  and 
several  other  French  Chemists;  and  of  Jacquin, 
Vox  Uslar,  and  Von  Humboldt,  of  Germany, 
have  furnished  very  interesting  and  important  in- 
formation. 

Besides  the  new  substances  employed  for  pro- 


S82  Agriculture. 

motinff  the  fertility  of  soils,  and  hastening  the  pro- 
cess of  vegetation,  the  last  age  is  also  distinguished 
by  the  introduction  of  a  number  of  new  and  im- 
portant objects  of  culture. 

Among  these  scarcely  any  is  more  worthy  of  at- 
tention than  the  Potatoc.  This  valuable  root,  which 
is  generally  supposed  to  have  been  found  originally 
in  North-America,  was  not  much  cultivated  in 
Europe  till  the  close  of  the  seventeenth  century; 
and  even  then  was  chiefly  confined  to  Great-Britain 
and  Ireland,  and  seldom  seen  except  in  gardens, 
as  a  curiosity.  How  much  it  has  grown  in  im- 
portance, and  in  the  extent  of  its  cultivation,  since 
that  period,  both  in  our  own  country,  and  in  al- 
most every  part  of  the  civilized  world,  is  well 
known.  Instead  of  bein^  deemed,  as  it  once  was, 
a  food  fit  only  for  the  lower  classes  of  society,  it 
has  come  into  general  and  almost  indispensible  use 
among  all  ranks.  It  has  added  another  to  the  list 
of  cheap,  simple  and  wholesome  articles  of  nu- 
triment, and  furnishes  an  additional  barrier  against 
famine,  beyond  what  our  ancestors  enjoyed. 

No  less  important  is  Maize,  or  Indian  Com, 
another  article,  which,  as  an  object  of  general 
culture,  may  be  considered  as  in  a  great  measure 
peculiar  to  the  century  under  review.  This  yalua- 
ole  grain  was  little  cultivated,  at  the  beginning  of 
the  century,  excepting  in  America.  Since  that 
time  it  has  not  only  become  an  object  of  more  ge^ 
neral  and  uniform  attention  in  our  own  country, 
but  it  has  been  introduced  with  success  into  the 
South  of  Europe,  and  several  other  temperate  cli- 
mates, where  it  was  before  unknown,  and  has 
been  constantly  gainings  ground,  both  in  reputa- 
tion and  utility.  The  ease  with  which  this  species 
of  corn  is  cultivated;  its  great  productiveness;  its 
exemption  from  injury  by  those  seasons  and  insects 
which  destroy  other  grains;  its  singularly  whole- 
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S6me  and  nutritive  qualities;  and  the  great  variety 
of  excellent  preparations  of  which  it  is  susceptible, 
render  its  extended  cultivation  one  of  the  most  dis- 
tinguished and  useful  agricultural  improvements  of 
the  age. 

The  cultivation  of  the  Sugar  Cane,  in  the  Ame* 
rican  islands,  though  not  wholly,  is  in  a  great 
measure,  an  improvement  of  the  eighteenth  cen*- 
tury.  The  great  importance  of  this  plant,  in  va^ 
rious  points  of  view,  renders  the  increase  of  its  cul*- 
ture,  in  any  part  of  the  vVorld,  an  object  worthy  of 
particular  regard/  Connected  with .  the  sugar 
cane  is  the  Svgar-Maple^  of  the  United  States^ 
which  has  lately  grown  into  an  article  of  conse^- 
quence.  An  estimate  may  be  formed  of  the  value 
of  this  tree,  as  a  means  of  supplying  ourselves  and 
other  nations,  witli  a  salutary  food,  by  perusing 
the  various  publications  which,  within  a  few  years 
past,  have  been  made  on  the  subject,  particularly 
those  of  Mr.  Noble  and  Dr.  Rush.  The  discovery 
that  sugar  of  an  excellent  quality  may  be  extracted 
in  large  quantities  from  the  Beet  Root^  was  made 
a  few  years  ago,  by  Mr.  Achard,  of  Germany, 
whose  experiments  have  been  considerably  aided, 
and  carried  to  a  greater  length  by  M.  Noldechek, 
of  the  same  country. 

The  introduction  of  the  culture  of  Rice  into  the 
United  States,  to  any  extent,  is  one  of  the  honours 
of  the  period  under  consideration.  In  169S  a  ves- 
sel from  Madagascar  brought  some  of  this  grain  to 
Charleston,  in  South-Carolina.  The  Captam  gave 
such  a  description  of  it  to  some  of  the  inhabitants, 
that  they  determined  to  try  the  cultivation  of  a 

^  In  1 700  the  quantity  of  ragtr  imported  into  England  amounted  only 
to  481^25  cwt.  but  in  1 790,  the  coniumption  of  this  article,  in  the  txtne. 
country,  had  increased  to  166,573^44  lbs.  The  demand  fbr  it  has  been 
rapidlf  growing  through  the  whole  century,  and  it  is  now  to  be  found  in  al- 
most every  hoTel,  the  tenant  of  which  hat  tho  meant  of  pvchaaing  it.  See 
CUMlAT't  JUvirw^  p.  3a* 
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vegetable  which  a^cAred  congenial  t6  their  soil. 
For  a  number  of  years  they  made  little  progress  iii 
it,  not  properly  understanding  the  nature  of  the 
soil,  or  the  means  of  culture  favourable  to  its 
growth,  and  having  little  ptospect  of  commercial 
advantage  from  it,  to  animate  their  exertions. 
But  since  the  restraints  and  discouragements  of 
colonial  servility  have  been  taken  off,  the  cultiva- 
tion of  thi3  grain  has  become  much  more  extended, 
not  only  in  South-Carolina,  but  also  in  North-Ca- 
rolina and  Georgia,  and  is  now  to  be  regarded  as 
a  principal  staple  of  those  States/ 

Cotton  was  first  cultivated  in  America,  to  any 
extent,  in  the  century  under  review.  As  it  hap- 
pened with  respect  to  Rice,  the  original  introduc- 
tion of  this  article  was  many  years  prior  to  its  be- 
coming an  object  of  much  attention  aad  importance. 
But  the  advantages  which  have  accrued  particu- 
larly to  South-Carolina  and  Georgia,  within  a  few 
years  past,  from. cotton  having  become  a  principal 
object  of  agriculture  in  those  States',  are  truly  asto- 
nishing. It  is  confidently  asserted,  that  in  some 
.parts  of  those  States,  the  amount  of  wealth  has 
more  than  trebled  within  the  last  five  or  six  years, 
irom  this  source  alone. 

The  cultivation  of  Indizo  in  America  also  com- 
menced  Av-ithin  the  period  of  the  present  rcftrospect. 
This  plant,  which  is  a  native  of  Hindostan,  had  an 
American  residence  first  assigned  to  it  in  Mexico 
and  the  Leeward  Islands/  Its  introduction  into 
South-Carolina  took  place,  it  is  believed,  about 
the  beginning  of  the  eighteenth  century,  or  not 
long  afterwards.  But  though  this  vegetable  a  few 
years  ago  held  an  important  place  among  the  ob- 

e  Attempts  hare  been  made  on  a  tmall  scale,  to  cultiTate  4(iet  fo  dM 
State  of  Maryland^  and  not  withoQt  sutcen ;  but  the  object  hai  not 
purkued  to  any  pmiitablc  extent.     See  Bordlit*i  HmtUmdrj^ 

m  Raynal*s  Hutory  of  tbt  Ejut  tti  Wut'Indku 
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jects  of  culture  in  that  southern  country^  it  has 
lately  engaged  much  less  attention  than  formerly. 

The  practice  of  naturalizing  foreign  vegetables^ 
in  different  soils,  has  been  practised  on  a  more  ex- 
tensive scale,  during  the  eighteenth  century,  than 
in  any  preceding  period.  Amidst  all  the  labour 
and  care  of  the  ancients  to  improve  agriculture, 
they  scarcely  enjoyed,  in  any  degree,  the  advantage 
of  witnessing  experiments  of  this  nature.  Each 
country  was  m  a  great  measure  confined  to  its  own 
indigenous  productions.  This  continued^  for  the 
most  part,  to  be  the  case  till  the  beginning  of  the 
century  under  consideration.  Since  that  time  the 
choicest  vegetable  productions  of  different  cliinates 
have  been  transplanted  to  other  and  distant  re- 
gions; and  great  advantages  to  agriculture  have 
arisen  from  this  source.'* 

The  cultivation  of  Fniit  trees  has  become  an 
object  of  increased  attention,  and  has  received 
many  improvements  in  the  course  of  the  last  age. 
New  and  delicate  modes  of  propagating  fruit  trees 
have  been  discovered;  new  and  useful  methods  of 
improving  the  flavour,  and  preserving  the  sound- 
ness of  fruit  have  been  adopted;  and  this  branch 
of  husbandry,  in  general,  rendered  more  import- 
ant and  profitable  than  formerly.  Among  many 
who  have  distinguished  themselves  by  rendering 
service  to  this  branch  of  agriculture,  maybe  men- 
tioned Du  Hamel,  Bradley,  Knight,  Speechly, 
HiTT,  AValker,  and  very  lately  Forsyth^  who  is 
said  to  have  improved  greatly  on  the  labours  of  all 
who  had  gone  before  him. 

From  the  increased  attention  to  agriculture  and 
gardening,  in  the  course  of  the  last  age,  has  arisen 

i  Among  many  other  inttancei  which  might  be  adduced,  it  it  hctie^tdL. 
that  the  Bread-fmit'tree  was  never  seen  either  in  Europe  or  America  till 
toward  the  close  of  the  eighteenth  century.  The  late  uodaUe,  and,  in  a 
degree,  luccetkful  exertions  of  the  British  government  to  luituralae  tbif 
tree  in  their  American  ItUndii  are  worthy  of  high  pnuK* 
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an  important  fact,  which  the  friend  of  human 
happiness  must  contemplate  with  pleasure,  vizj  a 
great  increase  in  the  use  of  vegetable  food.  In  the 
seventeenth  century  animal  food  constituted  an 
undue  proportion  of  the  nutriment  of  man.  In  the 
eighteenth  some  progress  has  been  made  towards 
the  correction  of  this  error,  though  this  desirable 
end  is  yet  far  from  being  fully  accomplished."" 

It  would  be  difficult,  m  truth,  to  mention  a  sin- 
gle principle  or  practice  in  agriculture  which  has 
not  been  more  or  less  improved  within  the  period 
under  consideration.  The  advantages  and  defects 
of  particular  soils;  the  efficacy  of  manures;  the 
rotation  of  crops;  the  improvement  of  the  imple^ 
merits  of  husbandry ;  and  the  almost  infinite  variety 
of  inquiries  connected  with  agricultural  pursuits^ 
have  been  investigated  with  ereat  diligence,  and 
have  received  much  elucidation  in  the  course  of 
the  last  age.  For  a  great  amount  of  useful  infor- 
mation on  these  subjects,  and  for  multiplied  im- 
provements in  agriculture  generally,  the  public  is 
indebted  to  Mr.  Miller,  Mr.  Ellis,  Mr.  Mar- 
shall, Mr.  Arthur  Young,  Mr.  Anderson,  Mr. 
Coke,  Sir  John  Sinclair,  and  many  others,  of 
Great- Britain ;  to  Messrs.  Du  Hamel,  Chateau- 
viEux,  Tourbilly,  Rozier,  Tessier,  Brous- 
soNET,  TiLLETy  and  Parmentier,  of  France;  be- 
sides many  others,  equally  entitled  to  notice,  in 
other  parts  of  Europe. 

Probably  the  most  complete  and  scientific  work 
on  this  subject  now  in  possession  of  the  public,  is 
the  Phytolo^iay  or  the  Philosophy  of  AgricuUure 
andOardeningy  by  Dr.  Darwin,  of  Great-Britain. 
In  this  work  the  learned  and  ingenious  author  has 

«  Sir  John  Pringli  states,  on  the  authority  of  Mr.  Miller,  tlie  kce^ 
of  the  botanic  garden  at  Chelsea,  and  author  of  the  Gankmer*t  Dt€ti§mu}t 
that  the  quantity  of  vegeubles  used  in  and  near  London,  at  the  time  of 
the  ReTolution,  in  1688,  was  not  more  than  one  uitth  of  what  WM  — ^  ''^ 
the  same  place  ia  1750.    See  Kamsat*!  Rcnrm. 
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introduced  a  great  amount  of  curious  information^ 
and  of  judicious  principles  and  precepts;  but  it^ 
value  is,  doubtless,  diminished  hy  the  whimsical 
opinions,  on  a  variety  of  subjects,  which  he  so  firer 
qu.ently  displays.  Perhaps  the  fault  most  worthy 
of  notice  is,  the  ridiculous  extreme  to  which  the 
author  presses  the  analogy  between  the  animal  and 
vegetable  tribes,  and  the  principles  of  vegetation 
thence  deduced.  In  a  poem  this  would  be  ex- 
cusable; hence  the  Loves  of  the  Plants  may  be 
defended ;  but  in  a  sober,  didactic,  philosophical 
work,  it  is  much  better  calculated  to  amuse  than 
to  instruct. 

While  the  principles  of  tillage  have  been  better 
understood,  and  the  knowledge  of  them  more  ex- 
tensively diffused,  within  a  few  years  past,  numer- 
ous and  very  important  improvements  have  taken 
place  in  the  art  of  selecting  and  rearing  Caftle, 
«nd  other  animals  which  fall  under  the  care  of  the 
husbandmen.  The  attention  paid  to  the  breed, 
health,  growth,  and  general  economy  of  the  va- 
rious kinds  of  stock,  within  the  last  half  century, 
in  many  parts  of  Europe,  and  particularly  in  Great- 
Britain,  has  not  only  been  greater  than  ever  be- 
fore, but  has  also  been  crowned  with  a  degree  of 
success  which  would  once  have  been  thought 
scarcely  possible. 

Connected  with  the  improvements  in  the  rear- 
ing of  cattle  above  stated,  arc  the  new  articles  of 
Provaider  for  cattle,  which  have  been  added, 
within  the  last  half  century,  to  those  formerly  in 
use.  For  this  addition  mankind  are,  probably,  in-f 
debted  to  none  more  than  to  LiNNiEL^s,  and  his 
disciples  in  Sweden ;  the  Abbe  Tessieb,  at  France; 
and  Mr.  Anderson,  of  Great-Britain,  whose 
writings  on  the  subject  are  among  the  most  learned, 
judicious,  and  useful  extant. 

Besides  the  writings  of  individual  authors  m 
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agriculture,  and  the  various  subjects  connected 
with  it,  many  facts,  discoveries  and  improvements 
have  been  recorded  and  laid  before  the  public,  in 
the  transactions  of  numerous  agricultursd  Societies^ 
formed  in  almost  every  part  of  Europe,  and  in 
America.  These  associations  have  proposed  ques- 
tions to  be  brought  to  the  test  of  experiment  and 
discussion;  have  offered  premiums  and  honours 
for  encouraging  the  necessary  inquiries;  have  in- 
vited free  communications  from  all  classes  of  citi- 
zens; and  by  these  means  brought  to  light  many 
instructive  facts  and  doctrines,  which  the  exertions 
of  detached  individuals  could  scarcely  have  deve- 
loped. It  is,  doubtless,  to  the  influence  of  these 
associations  that  we  are  to  ascribe  much  of  that 
pre-eminence  in  agriculture,  over  all  other  ages, 
which  the  eighteenth  century  claims. 

The  improvements  which  have  taken  place  in 
the  agriculture  of  the  United  States,  during  the 
last  twent}"^  or  thirty  years,  are  very  great.  Our 
farmers,  it  is  true,  are  far  from  having  kept  pace 
with  their  European  brethren  in  enterprise,  and 
the  adoption  of  new  and  profitable  modes  of  culti- 
vation. Many  of  them  obstinately  adhere  to  prac- 
tices which  have  been  completely  exploded;  and 
neglect  others  and  better,  though  recommended 
by  the  fullest  experience.  But  it  much  remains  to 
be  done,  much  has  also  been  performed  towards 
the  correction  of  this  evil.  Within  a  few  years 
past,  societies  for  the  promotion  of  agriculture 
have  been  formed  in  all  the  principal  States  in  the 
Union.  Gentlemen  of  learning,  observation,  and 
property  have  zealously  embarked  in  this  interest- 
ing cause.  ITie  adoption  of  trans-atlantic  improve- 
ments is  gradually  becoming  more  common;  and 
the  aspect  of  a  large  portion  of  our  country  indir 
cates  a  considerable  increase  of  enterprise  and  of 
taste  in  husbandry.     The  number  of  our  couDtr}- 
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men  who  have  contributed  to  the  advancement  of 
agriculture  by  their  writings  is  small.  Among 
these  may  be  mentioned  Chancellor  Livingston, 
Professor  Mitchill,  and  several  other  gentlemen, 
whose  valuable  communications  appear  in  the 
transactions  of  the  Agricultural  Society  of  Newt- 
York;  Judge  Peters,  and  Dr.  Logan,'  of  Penn- 
sylvaniaj  and  Mr.  Bordeey,-^  of  Maryland. 


CHAPTER  IX. 


MECHANIC   ARTS, 


The  progress  of  civilized  man  in  the  mechanic 
arts,  during  the  last  hundred  years,  has  been  asto- 
nishingly great.  To  attempt  a  review,  in  detail, 
even  of  the  principal  inventions,  discoveries  and 
improvements,  which  have  taken  place,  during  the 
period  in  question,  in  this  boundless  field  for  the 
exertion  of  genius  and  enterprise,  would  swell 
this  section  into  many  volumes.  But  happily  the 
minds  of  most  readers  are  so  conversant  with 
many  of  the  objects  which  demand  attention,  in 
this  department  of  the  present  work,  that  such 
minuteness  of  detail  is  as  unnecessary  as  it  is  im- 
possible. 

The  modern  discoveries  in  Mechanical  Philoso* 
phy  have  led  to  great  and  important  improvements 
in  the  mechanic  arts.  The  subserviency  of  those 
discoveries  to  the  progress  of  many  branches  of 
art  will  readily  appear  from  the  perusal  of  the 

J  Agrlcmltwral  Inquirin  on  Plaster  of  Parity  &iC.   8to.   X797. 
*  AgricmltitraJ  Experiments  on  Gypsum ^  &c.   8vo.   I797« 
/  Notes  §m  HuoU'^ry  and  Rural  Affairs ,  &C  870.  Z799. 
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chapter  which  relates  to  them.  That  they  have 
contributed,  and  will  probably  yet  contribute,  in 
a  considerable  degree,  to  the  abridgement  of  la- 
bour, to  the  convenience  and  profit  of  artists,  and 
to  the  excellence  and  beauty  of  manufactures^  is 
too  obvious  to  require  particular  explanation 

The  great  discoveries  which  the  philosophers 
of  the  last  century  made  in  Chemistry^  may  also 
be  considered  as  rendering  very  distinguished  ser- 
vice to  the  mechanic  arts.  On  the  manufacture 
of  all  metallic  and  earthen  wares,  the  improve- 
ments in  chemistry  have  shed  important  light;  and 
indeed  to  all  the  arts  in  the  different  processes  of 
which  heat,  solution,  composition,  distillation,  fer- 
mentation, and  precipitation  are  necessary,  che- 
mical philosophy  has  tumished  valuable  aid. 

Never  were  manufactures  carried  on  upon  so 
large  a  scale  as  during  the  eighteenth  century,  es^ 
pecially  toward  the  close  of  it.  The  number  of 
hands,  and  the  amount  of  capitals  employed  in 
various  branches  of  manufacture  in  Europe,  may 
be  pronounced,  without  hesitation,  greatly  to  ex- 
ceed the  largest  establishments  of  any  former 
times. 

It  may  also  be  asserted,  that  manufactures  in 
general  were  never  carried  on  with  so  much  expe- 
dition and  cheapness,  or  with  so  much  elegance  of 
workmanship,  as  at  the  close  of  the  period  under 
review.  It  is  true,  these  circumstances  have  led 
to  an  increased  slightness^  and  the  want  of  durabi^ 
lity^  particularly  in  some  articles  of  modem  manu- 
facture; but  in  many  more  cases,  a  great  improve- 
ment in  qualiti/y  as  well  as  in  clcgancCy  has  taken 
place. 

The  division  and  abridgement  of  labour  were 
carried  to  a  greater  length  in  the  course  of  the  last 
a^c  than  in  any  preceding  period.  The  influence 
ot  both  these  circumstances  in  promoting  the  me- 
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chanic  arts,  will  be  readily  appreciated  by  every 
intelligent  reader. 

But  besides  these  general  remarks,  it  will  be 
proper  to  take  notice  of  some  of  the  principal  in-* 
ventions  and  improvements  of  the  mechanical  kind, 
by  which  the  last  age  is  distinguished. 

The  different  kinds  of  machinery  for  Carding 
and  Spinning  Cotton^  which  modem  times  have 
produced,  have  proved  a  source  of  incalculable  ad^ 
vantage  to  manufacturers,  and  do  honour  to  the 
age.  Less  than  forty  years  ago,  the  only  machine 
much  used  for  reducing  cotton  wool  into  yam,  was 
the  One-lhread-wheeL  Other  methods,  indeed, 
had  been  thought  of,  and  proposed  for  promoting 
a  more  easy  and  expeditious  process;  but  without 
any  extensive  or  permanent  success.  At  length, 
about  the  year  1767,  Mr.  James  Hargrave,  an 
English  weaver,  constructed  a  machine,  by  means 
of  which  any  number  of  threads,  from  twenty  to 
eighty,  might  be  spun  at  once,  and  for  which  he 
obtained  a  patent.  This  machine  is  called  a  Jenny ^ 
and  deservedly  holds  a  high  place  among  modera 
inventions.  The  astonishing  abridgement  of  la- 
bour which  it  produces  has  been  too  much  and 
generally  celebrated  to  require  illustration  here* 
Soon  after  the  invention  of  this  machine,  Mn 
Hargrave  contrived  a  new  method  of  carding 
cotton,  more  easy  and  expeditious  than  the 
old  way  of  carding  by  the  hand,  which  was  now 
found  inadequate  to  the  rapid  progress  and  large 
demands  of  the  improved  mode  of  spinning.  He 
was  succeeded  by  several  other  ingenious  artists, 
who  laboured  with  success,  and  who  produced 
that  expeditious  plan  of  carding,  by  what  are  com- 
monly called  Cijlinder-cardSy  which  is  now  so  ex- 
tensively and  profitably  practised. 

The  next  and  most  remarkable  improvements 
in  this  kind  of  machinery  were  made  by  Mr.  Ark- 
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WRIGHT,  afterwards  Sir  Richard  Arkwright^ 
also  of  Great-Britain.  He  laid  before  the  public 
his  new  method  of  spinning  cotton,  in  1768,  for 
which  he  obtained  a  patent  in  1769.  In  1775  he 
also  obtained  patents  for  several  engines  which  he 
had  constructed  to  prepare  the  materials  for  spin- 
timgi  The  result  of  his  different  inventions  is  a 
combination  of  machinery,  impelled  by  horses, 
water,  or  steam,  according  to  circumstances,  by 
which  cotton  is  carded^  roved  and  spun  with  won^ 
derful  expedition,  and  with  great  exactness  and 
equality.' 

The  effects  produced  by  these  splendid  improve- 
ments, in  extending  the  cotton  manufactures  of 
Great- Britain,  and  in  rendering  them  a  source  of 
national  wealth  and  aggrandizement,  are  generally 
known.  The  number  of  cotton  mills  erfected 
within  a  few  years  past;  the  great  number  of 
hands  to  which  they  afford  employment;  the  im-* 
mense  capitals  devoted  to  them;  and  their  great 
productiveness,  present  a  spectacle  altogether  un-* 
paralleled  in  history. 

The  first  British  Calicoes  were  made  in  Lan- 
cashire, about  the  year  1772.  The  manufacture 
of  Muslins  was  first  successfully  introduced  into 
that  country  in  1781.  Both  these  branches  of 
manufacture,  which  were  before  chiefly  confined 
to  India,  have  lately  gained  an  extension,  and 
assumed  a  consequence  which  must  render  their 
introduction  a  most  important  era  in  the  histoiy  of 
Great-Britain. 

Machines  for  carding  and  spinning  cotton  were 
introduced  into  several  parts  of  the  United  States 
during  the  last  fifteen  years  of  the  century  under 

g  Sir  Richard  Arkwrioht  was  bred  a  barber  ;  and  was,  in  die  early 
part  of  his  life,  in  very  low  circumstances.  He  rose  in  fortune  and  in  lanM 
rapidly;  and,  in  1793,  died  at  kit  manufactory  in  Derbyshire,  leading 
property  to  the  amount  of  £  500,000  stcrlingi  or  %t%%SfiOO  dollars.  Hae- 
»1K*S  JSiografbUal  Dittionary, 
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review.  But,  like  most  other  enterprises  in  the 
manufacturing  line,  undertaken  in  our  country^ 
they  have  not  been  pursued  either  so  extensively 
or  so  profitably  as  could  be  wished. 

In  this  connection  it  will  be  proper  to  take  some 
notice  of  two  American  inventions,  for  facili- 
tating  the  making  of  wool  and  cotton  Cards. 
About  sixteen  or  seventeen  years  ago,  a  machine 
was  invented  in  Massachusetts,  for  cutting  and 
bending  wire  in  a  state  completely  prepared  for 
sticking  cards.*  Before  this  time  the  cards  used  in 
the  United  States  were  imported  from  Europe: 
Ever  since  a  sufficient  quantity  has  been  manufac- 
tured in  our  own  country  to  supply  its  demands^ 
and,  at  a  late  period,  for  exportation  to  a  considera- 
ble amount.  In  1797,  Mr.  Amos  Whittemore, 
of  Cambridge,  in  Massachusetts,  invented  a  ma- 
chine, which,  by  a  simple  operation,  bends,  cuts, 
and  sticks  card  teeth,  by  the  ^lid  of  which  a  dozen 
pairs  of  cards  can  be  furnished  in  less  time  than 
was  formerly  required  to  make  a  single  pair.' 

Allied  to  the  inventions  above  enumerated  are 
the  improvements  in  the  art  of  Weaving  which 
modern  times  have  produced.  Among  these,  per-» 
haps  none  is  of  more  importance  than  the  Flying 
Shuttle^  lately  introduced  by  the  artists  of  Great-^ 
Britain.  Previous  to  the  introduction  of  this  con- 
trivance, when  wide  cloth  was  woven  it  was  ne- 
cessary to  employ  two  or  more  hands  to  execute  the 
work.     The  same  task  can  now  be  executed  by 

h  Two  pcrnons  claimed  the  invention  of  this  machinr,  viz.  Foitce  ind 
M'Clinch.  The  latter  had  his  machine  first  in  use,  being  more  of  a  prac* 
tical  mechanic;  but  it  was  said  that  he  had  privately  qbtained  a  tight  of 
FosTCR*s  work,  who  fir>t  planned  the  machinery.  At  it  it  not  eaty  to 
iKerrain  the  precise  truth  of  this  question,  to  it  it  of  no  importance  to  the 
public  to  which  of  thexe  gentlemen  the  honour  belongs.  ' 

i  In  September,  1 799,  William  Whittemore  and  Co.  commenced  the 
manufacture  of  cards  with  this  machine,  in  Cambridge.  There  are  now 
twenty  three  machines  of  this  kind  in  operation  at  the  tame  manufactory, 
which  are  able  to  furnish  ivto  hundred  dojicm  pain  of  cardt,  oa  aa  average^ 
pvcry  week. 

3£ 
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one  person,  and  with  much  more  convenience  and . 
epcpedition  than  formerly. 

It  was  before  remarked  that  Steam  Engines  were 
scarcely  at  all  known  prior  to  the  eighteenth  cen* 
tury.  To  the  honour  of  inventing  and  perfecting 
this  kind  of  machinery  the  artists  of  Great-Britain 
are  entitled.  The  honour  particularly  due  to 
Messrs.  Newcomen,  Beighton,  and  Watt,  od 
this  subject,  has  been  acknowledged  in  a  former 
chapter.  The  force  of  Steam  has  been  applied, 
during  the  period  under  review,  to  the  turning  of 
mills  for  almost  every  purpose;  and  there  is  no 
doubt  that  the  machines  moved  by  this  agent  are 
the  most  powerful  ever  formed  by  the  art  of  man/ 

In  the  erection  of  Bridges,  modern  artists  have 
displayed  unprecedented  boldness  and  enterprise 
The  first  bridge  constructed  of  cast  iron  was 
produced  in  the  eighteenth  century.  This  was 
erected  over  the  river  Severn,  in  Shropshire,  South* 
Britain,  in  1779,  by  Mr.  A.  Darley,  an  inge- 
nious  iron-master,  assisted  by  the  exertions  ok 
Mr.  J.  Wilkinson,  of  the  same  profession.  The 
second  iron  bridge  was  constructed  on  a  larger 
scale,  over  the  same  river,  in  1796,  upon  a  new 
plan,  by  Mr.  Thrlford.  A  third,  on  a  still  larger 
and  more  daring  scale,  was  built  over  the  river 
AVear,  in  Durham,  a  short  time  afterwards,  by 
Rowland  Bltrdon,  Esq.  To  these  may  be  added 
the  zooodcn  bridges,  of  several  kinds,  and  on  va- 
rious new  constructions,  which  have  been  invented 
in  the  course  of  a  few  years  past,  both  in  Europe 

J  One  of  theie  engines,  as  improved  by  Mr.  Watt,  and  ctepipycd  §n 
draininjir  the  deep  mines  of  Cornwall,  works  a  pump  of  eighteen  incKet  di» 
amttcr,  and  upwards  of  loo  fathom,  or  600  feet  high,  at  the  rate  of  ISD  to 
twelve  strokes,  of  seven  feet  long  each,  in  a  minute,  and  with  e&e-fifth 
pirt  of  the  fuel  that  a  common  engine  would  take  to  do  the  Mine  work. 
'J'he  power  of  this  engine  may  be  more  easily  comprehended  by  Mytog  that 
it  can  raise  a  weight  equal  to  8 1, 000  lbs.  eighty  feet  high  in  a  minnte, 
which  is  equal  to  the  combined  action  of  200  good  honcc*  Set 
CarJc/tf  Additional  Nctcs^  p.  155,  Kcw-York  edUioQ* 


Mechanic  Arts.  895 

and  America,  and  which  have  proved  sources  of 
great  public  utility. 

In  the  construction  of  MillSy  improvements  no 
Jess  remarkable  and  important  have  been  made^ 
within  the  period  in  question*  Of  these,  some 
have  arisen  from  the  new  light  lately  thrown  upon 
the  laws  of  hydraulics;  and  others  from  the  inge- 
nuity and  enterprise  of  practical  artists.  The  nu- 
merous experiments  and  discoveries^  and  the 
learned  writings  which  have  been  given  to  the 
world,  in  the  course  of  the  century,  on  this  sub- 
ject, by  Drsaguliers,  Emerson,  Smeaton,  Bar*' 
KER,  and  Bl^rns,  of  Great-Britain;  by  Belidor, 
De  Pargihux,  and  others,  of  France;  by  Ber- 
noulli, of  Switzerland;  by  Lambert  and  Karst* 
NER,  of  Germany;  and  by  Elvius,  of  Sweden, 
make  a  most  interesting  part  of  the  mechanical 
history  of  the  age. 

Equally  worthy  of  attention  are  the  successive 
inventions  and  improvements  of  modem  artists,  in 
the  construction  of  all  kinds  of  Wheel  Carriages. 
To  enumerate  these,  and  to  attempt  to  give  a  list 
of  their  authors,  would  be  an  endless  task.  Suffice 
Jt  to  say,  that  the  superiority  of  modern  wheel- 
carriages  over  those  possessed  by  our  predecessors, 
in  lightness,  elegance,  beauty  of  form,  and  conve- 
nience, is  very  great,  and  constitutes  one  of  the 
mechanical  honours  of  the  age. 

In  the  art  of  Coining  several  important  inven- 
tions have  been  produced,  in  the  course  of  the 
last  century,  which  are  worthy  of  being  remem- 
bered. Probably  the  most  conspicuous  and  valua- 
ble of  tlicse  is  that  by  Mr.  Boulton,  an  artist 
near  Birmingham,  in  Great-Britain.  "  He  has 
lately  construe  ted  a  most  magnificent  apparatus  for 
coining,  which  has  cost  him  some  thousand 
pounds.  The  whole  machinery  is  moved  by  an 
improved  steam-engine,  which  rolls  the   copper 
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for  half-pence  finer  than  copper  has.  before  been 
rolled  for  making  money ;  it  works  t^e  coupoirs  or 
screw-presses  for  cutting  out  the  circular  pieces  of 
copper,  and  coins  both  the  faces  and  edges  of  th^ 
money  at  the  same  time,  with  such  superior  ex* 
cellence,  and  cheapness  of  workmanship,  as  well 
as  with  marks  of  such  powerful  macninery,  as 
must  totally  prevent  clandestine  imitation,  and, 
in  consequence,  save  many  lives  from  the  hand  of 
the  executioner.  By  this  machinery  four  boys,  of 
ten  or  twelve  years  of  age,  are  capable  of  striking 
thirty  thousand  guineas  in  an  hour,  and  the  ma- 
chine itself  keeps  an  unerring  account  x>(  the 
pieces  struck.'** 

Several  modem  improvements  in  the  art  of 
Printing  deserve  a  place  in  this  imperfect  list. 
The  first  worthy  of  being  mentioned  is  the  Stereo^ 
typcf  plan  of  printing,  which  has  lately  become  so 
fashionable,  especially  in  France.  This  plan  was 
first  invented  in  1725,  by  Mr.  Ged,  a  goldsmith, 
of  Edinburgh,  who,  among  other  books,  printed 
a  very  neat  edition  of  Sallust,'^  in  his  new  method. 
Owing,  however,  either  to  some  defect  in  the  plan, 
or  to  the  want  of  skill  in  the  execution  of  his 
specimen,  Mr.  Ged's  invention  seems  to  have  at- 
tracted but  little  notice.  In  1782  Mr.  Alexan- 
der Tilloch,  of  Great- Britain,  revived,  or  rather 
re-discovcred  this  art;  for  he  is  said  to  have  been 
ignorant  of  Ged's  contrivance  till  long  after  he 
had  announced  his  own.  The  subsequent  year  he 
took  out  a  patent  for  it,  in  conjunction  with  Mr. 
Andrew  Foltlis,  printer  to  the  University  of  Glas- 

i  Darwin*s  Botanic  Garden,  psiTt  i.  canto  r,  Dote. 

/  This  word,  which  M.  Dioot  of  France,  secmf  to  haTe  first  emplojedf 
If  derived  from  the  Greek  wordt,  frs^Eo,-,  tolufuj^  and  two:  *y^*%  de- 
noting that  the  types  arc  soldered,  or  otherwise  connected  together. 

m  In  the  title  page  of  thit  edition  there  are  the  following  wonis,  TiS. 
EJinburgbi :  CulUlmus  GcJ,  aurifaher  Edinensh^  nam  typ'u  mMikiu^  mi  mulgf 
fni  iQlttt  tedtaUlit  seu  iamuut/iuh,  intttdtiain 
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IJ^oW.  About  the  year  1789  M.  Didot,  of  France, 
seems  to  have  invented,  a  third  time,  this  valuable 
art,  and  to  have  contrived  several  important  im- 
provements, which  render  his  mode  much  more 
convenient  and  useful  than  that  of  any  of  his  pre- 
decessors." The  Stereotype  plan  of  printing  is  most 
happily  calculated  to  secure  accuracy  in  numeric 
cal  tables,  and  in  books  of  a  similar  kind.  Indeed, 
for  publishing  all  works  of  classical  character,  ex- 
tensive sale,  and  permanent  demand,  it  is  an  in* 
valuable  acquisition.  The  beautiful  editions  of 
several  Greek  and  Roman  classics^  which  have 
been  executed  in  this  manner,  by  the  French  artist 
above  mentioned,  are  well  known  to  be  favourable 
specimens  of  this  far-famed  improvement. 

In  a  considerable  degree  resembling  the  Stereo*- 
lyi)€,  is  the  Logographic  mode  of  printing,  an  in* 
vention  announced  in  1783,  by  Mr.  H.Johnson, 
of  Great-Britain.  In  this  invention  the  types  for 
printing,  instead  of  answering  to  single  letters^  are 
made  to  correspond  to  ichole  zvords;  a  circum* 
stance  which  points  out  the  etymology  of  the 
name.  The  advantages  of  this  new  mode  are  said 
to  be  these:  That  the  compositor  has  less  charged 
upon  his  memory  than  in  the  common  way;  that 
he  is  much  less  liable  to  error;  that  he  saves  time, 
inasmuch  as  the  type  of  each  word  is  as  easily 
and  as  readily  set  as  that  of  a  single  letter;  that 
the  distribution  afterwards  is  more  simple,  easy 
and  expeditious;  and  that  no  extraordinary  ex- 
it The  Sumty^e  mode  of  printiDg  adopted  by  Didot  it  as  followt.  Th# 
pa^c  is  first  set  up  in  noTeable  types ;  a  mould  or  impression  is  then  taken 
off  the  page  with  any  suitable  plastic  material;  and  afterwards  at  fOMOf 
solid  pages  arc  cast  from  the  mould  as  may  be  wanted.  The  plan  adopted 
by  Gf  o  and  others  seems  to  have  been  dificrent.  After  setting  up  the 
page  with  moveable  typc%  they  soldered  them  together,  and  thtis  formed 
a  permanent  page,  from  which  as  many  copies  might  be  stricken  as  wert 
desired.  The  comparative  merits  of  these  difierent  pUnt  will  readily  prc« 
•cm  themselves  to  the  intelligent  reader. 
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pense,  nor  greater  number  of  types  is  required  in 
this  than  in  the  common  mode  of  printing/ 

Another  improvement  in  the  art  of  printing, 
which  belongs  to  the  last  age,  is  the  kind  of  im- 
pression called  FaC'SimHe^  or  forming  the  types  in 
such  a  manner  as  precisely  to  resemble  the  manu^ 
script  intended  to  be  copied.  The  first  approach 
to  this  method  of  printing  was  the  Medicean 
Virgil,  printed  at  Florence,  in  1741.  This,  how-« 
ever,  though  an  approximation  to  the  plan,  was 
by  no  means,  strictly  speaking,  what  Is  now  meant 
hy  faC'Simile  printing,  as  the  resemblance  of  the  ma* 
nuscript  was  not  complete.  The  first  great  work 
of  this  kind  was  the  New  Testament,  of  the  Alex- 
andrian MS.  in  the  British  Museum,  published  by 
Dr.  WoiDE,  in  1786,  which  exhibits  its  prototype 
to  a  degree  of  similarity  scarcely  credible.  Since 
that  time,  a  few  other  works,  of  considerable  ex- 
tent, have  been  published  on  the  same  plan,  par- 
ticularly Dr.  Kipling's  edition  of  the  four  Gospels 
and  the  Acts  of  the  Apostles,  according  to  the 
MS.  of  Beza.  But,  for  the  most  part,  tne  prac- 
tice in  question  has  been  confined  to  manuscripts 
of  small  extent,  and  to  objects  of  especial  cu- 
riosity.^ 

The  art  of  forming  type.^,  for  printing,  has  also 
received  considerable  improvements  in  the  course 
of  the  eighteenth  century.  Among  the  numerous 
authors  of  these,  the  celebrated  JohnBaskerville, 
an  English  artist,  deserves  particular  notice.  The 
diligence,  zeal,  and  success  with  which  he  applied 
himself  to  improve  the  mode  of  founding  types, 
and  to  give  them  a  more  beautiful  form,  are  well 
known ;  as  well  as  the  numerous  editions  which 
he  was  enabled  to  give  of  important  works,  parti- 
cularly the  Latin  classics,  in  a  style  of  elegance  far 

•  Encyclopedia^  Art.  Lof^raphy, 

p  Monthly  Riv'ww,  of  London.    voL  iiL  N.  S.  p.  %^l* 
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surpassing  every  thing  of  the  kind  which  had  be- 
fore issued  from  the  press.  Various  inventions,  to 
abridge  labour  in  the  business  of  letter-foundery, 
have  also  been  made  within  this  period;  of  these, 
perhaps,  few  are  entitled  to  be  mentioned  with 
more  respect  than  that  of  Mr.  Apollos  Kinsley, 
an  ingenious  American,  who  is  said  to  have  devised 
a  method  of  abbreviating,  to  an  astonishing  degree, 
the  necessary  process  in  this  manufacture.^ 

The  discoveries  made  within  a  few  years  past 
in  the  philosophy  of  Tannings  have  greatly  facili- 
tated the  process,  and  promoted  the  interests  of 
that  imporhuit  art.  For  these  the  public  are  in- 
debted to  Dr.  Macbride,  Messrs.  Fay,  Seguin, 
Desmond,  and  several  others. 

The  still  more  numerous  and  radical  improve- 
ments which  late  years  have  produced  in  the  art  of 
Brewings  are  no  less  worthy  of  notice.  The  suc- 
cessive investigations,  and  valuable  writings  of  Sir 
Robert  Murray,  M.  Combrune,  Mr.  Richard- 
son, Mr.  Ker,  and  Mr.  Long,  on  this  subject,  are 
worthy  of  respectful  notice  in  marking  the  progress 
of  the  age  under  review. 

In  the  art  of  Bleaching,  also,  important  disco- 
veries and  improvements  were  made,  in  the  course 
of  the  last  age,  especially  toward  the  close  of  it. 
The  speculations  and  experiments  of  Drs.  Hom£ 
and  Black,  and  Mr.  Watt,  of  Great- Britain; 
and  of  Messrs.  Chaptal,  Berthollet,  Pajot 
DE  CiiARMEs,  and  Beaume,  of  France;  besides 
those  of  many  other  chemists  and  practical  artists, 
have  contributed  to  place  this  art,  so  interesting  to 
manutactiiicrs,  entirely  on  a  new  footing,  withm  a 
few  years  pabt.  Instead  of  the  old  process,  which 
ordinarily  employed  a  number  of  weeks,  and  even 
several  montlis,  recent  discoveries  have  furnished 

y  /imtfUait  Rcviixo,  and  Literary  JoMr/ul,  Tol.  i.  No.  Z* 
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means  of  reducing  cloth  to  a  state  of  beautiful 
whiteness  in  a  few  hours. 

In  the  art  of  Dyeing  no  less  signal  progress  has 
beeri  made  within  a  few  years.  The  learned  in- 
vestigations and  laborious  experiments  which  have 
been  successively  instituted  for  the  improvement  of 
this  art,  by  Dufay,  Hellot,  Macquer,  D'Ap- 
LiGNY,andBERTHOLLET,  of  Francc;  and  by  Messrs. 
Delaval  and  Henry,  and  Dr.  Bancroft,''  and 
others,  of  Great-Britain,  are  very  honourably  dis- 
played in  their  respective  works,  and  have  been 
productive  of  great  utility  to  several  of  the  manu-^ 
facturing  classes  of  the  community. 

In  the  eighteenth  century  the  first  Porcelain  ware 
ever  manutacturcd  in  Europe  was  produced.  The 
account  of  the  invention  is  curious.  John  Fre- 
derick BoTTGER,  a  German,  about  the  year  1706," 
believed,  or  pretended,  that  he  had  learned  the 
art  of  transmuting  various  substances  into  gold, 
from  a  goldsmith  at  Berlin.  lie  went  into  Saxony, 
and  was  allowed  all  the  requisite  materials,  and 
every  assistance  necessary  for  prosecuting  his  ope- 
rations, by  certain  persons  who  thought  proper  to 
encourage  him.  For  several  years  he  laboured  in 
vain.  At  last,  imputing  his  want  of  success  to  the 
crucibles  not  being  of  a  proper  quality,  he  at- 
tempted to  make  these  vessels  himself,  of  a  hard 
and  durable  kind ;  and  in  this  attempt  heacciden-> 
tally  produced  porcelain.'  The  manufacture  of  this 
article  was  afterwards  extended  to  France,  Italy, 
and  Great-Britain.  But  of  all  the  countries  of 
Europe,  France  produces  porcelain  in  the  greatest 
quantity,  and  of  the  best  quality. 

For  many  of  the  improvements  lately  made  in 
several  of  tlie  manufactures  last  mentioned,  we  are 

r  Exferimrntal  Researches  fneerning  the  Philosophy  of  Permanent  C^iwwtf 
by  K.  Bancroft,  M.  D.  &c.  1794. 

t  Monthly  Rfviev/y  vol.  Yi.  N.  S.  p.  545. 
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much  indebted  to  modern  Chemistry.  The  im- 
portant aid  furnished  to  these,  and  a  multitude  of 
other  mechanical  operations,  by  the  facts  and 
principles  brought  to  light  in  the  course  of  recent 
chemical  inquiries,  is  too  well  known  to  require 
explanation. 

The  manufacture  o(  Metallic  Wares j  in  mbderrt 
times,  has  made  astonishing  progress,  both  in  ex-* 
tent  and  refinement.  In  Great-Britain  especially, 
those  branches  of  the  mechanic  arts  which  belong 
to  metallic  substances,  and  particularly  the  manu- 
factures of  Irony  have  received  the  greatest  degree 
of  improvement.  The  workmen,  of  that  country^ 
in  this  department  of  art,  have  been  enabled,  with-* 
in  a  few  years  past,  by  various  inventions  and  dis- 
coveries, to  unite  rapidity  of  execution,  elegance 
of  form  and  polish,  excellence  of  quality,  and 
•cheapness  of  price,  in  their  manufactures,  to  a  de- 
gree without  example  in  the  history  of  human  in- 
genuity. 

But  to  recite  the  mechanical  inventions  and  im» 
provements  which  belong  to  the  period  under  re- 
view would  be  a  task  almost  without  limits.     T« 
this  class  belong  the  ingenious  experime 
valuable  discoveries  by  Mr.  Wedgewood,        t 
art  of  Pottery^  and  in  various  kinds  of  ma 
tures  in  Clm/;  the  invention  of  a  nc         id 
rable  kind  of  Stucco  than  had  ever         i 
fore,  by  Mr.    Higgins;   the  ni 
ments  which  have  been  made  in  t      c     ip 
and  manufacture  of  Glass;  the  air  c 

new  plans  for  improving  the  constructi  of 
by  Argand  and  others;  the  various  moc 
posed  for  rendering  Stoves  and  Fire-pi      'S  i 

economical  and  comfortable,  by  Fr^^     :l;  t- 

TENHoi^SE,  RuMFORD,  and  Peale;   t 
grccs   of  perfection  to  which  Clocks      id^ 

•  F 
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Chronometers  have  been  carried/  the  invention  o^ 
new  vegetable  materials  for  the  formation  of  Paper ^^ 
more  plentiful,  and  easy  of  access  than  those  of 
which  alone  it  had  been  before  made  *y  the  method 
of  renovating  old  paper^  by  a  chemical  process, 
cleansing  it  horn  all  foreign  matter,  discharging  the 
ink,  and  rendering  it  again  fit  to  receive  new  im- 
pressions; the  methods  which  have  been  devised 
for  multiplying  copies  of  prints  and  manuscripts, 
with  ease,  expedition,  and  cheapness;  the  various 
plans  for  cutting  Nails,  instead  of  the  old  and  te- 
dious method  of  forming  them  on  the  anvil,  besides 
a  multitude  of  others,  scarcely,  if  at  all  less  im- 
portant, which  time  would  fail  to  enumerate. 

Finally,  the  effects  of  the  various  improvements 
which  have  been  introduced  into  every  department 
of  the  mechanic  arts,  during  the  last  age,  in  pro- 
moting the  conveniency,  cheapness,  and  elegance 
of  livingy  will  readily  occur  to  the  most  careless 
observer.  No  one  will  say  that  it  indicates  undue 
partiality  to  our  own  times  to  assert,  that  at  no 
period  of  the  world  \vas  the  art  of  living,  especi- 
ally the  comforts  and  conveniences  of  domestic 
life,  ever  on  so  advantageous  a  footing  as  at  present. 
Ancient  writers,  indeed,  have  given  highly  co- 

f  Among  the  several  improvert  of  Time^hifert^  dnring  tbe  htt  age^ 
Harrison,  Arnold,  and  Kendall  were  before  mentioned  a«  desertiqg 
particular  praise.  Ifhe  first  named  was  bted  a  carpenter,  and  began 
by  making  wooden  clocks.  It  is  unnecessary  to  add,  that,  by  the  force  ol 
his  genius  he  rose  to  the  highest  eminence  at  an  artist. 

V  There  is  a  particular  reference  here  to  the  discovery  of  the  Rer.  Mr* 
Senger,  of  Germany,  that  a  certain  aquatic  plant,  called  by  LiNNjiua 
Conferva  XiviJarh,  is  capable  of  being  manufactured  into  paper*  of  aa  el* 
ccUent  a  quality  as  that  made  of  rags,  and  at  lest  expense.  The  lame  dMCO- 
very  was  made  a  short  time  afterwards  by  Robert  R.  LinNGiTOir,  £tq« 
late  Chancellor  of  the  State  of  New- York,  and  now  Minister  PlenipotCBtiary 
to  the  French  Republic,  without  any  knowledge  of  what  Mr.  SBHOia  had 
done ;  and  indeed  some  time  before  the  German  discovery  had  been  com-* 
municated  to  the  public.  It  has  been  also  ascertained  that  paper  of  an 
CJLulIcnt  quality  may  be  made  of  common  Siraxv,  and  that,  in  a  state  of 
mixture  with  other  materials,  even  Sau-^ust  it  uitful  in  fabricating  tlM 
•ame  substanca. 
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loured  pictures  of  the  magnificence  and  sensuality 
which  reigned  at  different  times,  in  Greece  and 
Some;  and  in  more  modern  days  we  read  many 
descriptions  of  luxury  which  superficial  thinkers 
would  suppose  to  indicate  much  greater  plenty, 
comfort,  and  splendour,  than  are  now  commonly 
enjoyed.  But  they  are,  for  the  most  part,  descrip- 
tions of  plenty  without  taste,  and  of  luxury  with- 
out enjoyment.  When  we  compare  the  ancient 
modes  of  living,  with  the  dress,"  the  furniture,  the 
equipage,  thjS  conveniences  of  travelling,  and  the 
incomparably  greater  ease  with  which  the  same 
amount  of  comfortable  accommodation  may  be 
obtained  at  present,  none  can  hesitate  to  give  a 
decided  preference,  in  all  these  respects,  to  mo* 
dern  times.  Perhaps  it  would  not  be  extrava- 
gant to  say  that  many  of  the  higher  orders  of 
mechanics  and  day  labourers  now  wear  better 
clothes,  and  live,  not  more  plentifully,  but  in 
some  respects  more  conveniently,  more  neatly, 
and  with  more  true  taste,  than  many  princes  and 
kings  were  in  the  habit  of  doing  two  centuries  ago, 
and  in  a  manner  quite  as  pleasant  as  multitudes 
of  a  rank  far  superior  to  themselves^  at  a  later 
period.  In  short,  the  remarkable  and  unprece* 
dented  union  of  neatness  and  simplicity,  cheapness 
and  elegance,  which  has  been  exhibited,  in  the 
art  of  living,  within  the  last  thirty  or  forty  years^ 
is,  at  once,  a  testimony  of  the  rapid  improvement 
of  the  mechanic  arts,  and  one  of  the  most  unques* 
tionable  points  in  which  we  may  claim  a  superi* 
ority  over  our  predecessors.  .     - 

u  When  the  author  tpealu  of  the  foperiority  of  modern  drtu  to  the  to* 
cient,  he  wishes  to  be  understood  not  as  itserting  that  it  is  snperior  in  itf 
form :  this  he  is  persuaded  would  not  be  in  all  respects  tme :  the  full  and 
flowing  garments  of  the  Greeks  were,  probably,  more  healthful,  as  well 
ms  more  graceful ;  but  in  the  texture^  conveniency,  and  cbea^ts  of  dresS|  \\ 
h  presumed  later  fashions  haTC  greatly  the  advantage. 
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directed  to  the  most  deserving;  and  thus,  by  ob* 
vious  means,  robbed  the  latter  of  no  small  share 
both  of  fame  and  excellence. 

But  if  the  eighteenth  century  were  less  distin- 
guished than  some  preceding  ages,  for  producing 
specimens  of  first-rate  excellence  in  the  fine  arts, 
it  may  safely  be  pronounced  to  exceed  all  other  pe- 
riods in  forming  numerous,  large,  and  splendid  col- 
lections of  specimens  of  this  kind.  The  monu- 
ments of  human  genius,  especially  in  painting  and 
sculpture,  collected  and  displayed  in  the  city  of 
Paris,  at  the  close  of  the  century,  are  undoubtedly 
more  numerous  and  magnificent  than  were  ever 
before  exhibited  in  one  place."'  Next  to  these  the 
collections  of  a  similar  kind  in  Germany,  Peters- 
burgh,  and  Great-Britain,  are  entitled  to  high  dis^ 
tinction  for  their  extent  and  excellence. 

In  several  of  the  departments  of  the  fine  arts 
there  are  a  few  names  and  improvements  which 
distinguish  the  eighteenth  century,  and  which  de^ 
serve  to  be  noticed  in  this  retrospect.' 

PAINTING. 

In  this  noble  art  the  century  under  considera- 
tion is  honourably  distinguished.  From  the  fif- 
teenth century  till  toward  the  middle  of  the  eigh- 
teenth, scarcely  any  painters  of  first-rate  excel- 
lence had  appeared.     The  mantles  of  those  great 

ttf  The  violation  committed  on  the  treaiuret  of  the  fine  arts  in  Ttaly,  ia 
the  course  of  the  hte  war,  under  the  sanction  of  the  French  government, 
while  it  certainly  cannot  be  justified  on  the  principles  of  national  probity 
and  honour,  may,  perhaps,  have  an  unfavourable  influence  on  the  progre« 
of  the  arts  in  France. 

X  Several  of  the  facts  and  names  mentioned  in  this  chapter  were  commu* 
nicated  to  the  author  by  Mr.  John  R.  Murray,  of  the  city  of  New- York, 
a  youn^  gentleman  of  extensive  information,  and  excellent  taste  in  the  fine 
arts,  who  has  ju«t  returned  to  his  native  rouniry,  after  making  the  tour  of 
Europe,  where  he  viewed  the  noble  collections  which  that  part  of  th« 
world  affords,  with  a  degree  of  intelligence  and  accuracy  of  obKnratioo  b^ 
IH)  mcaiis  common  amon^;  travellers. 
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masters,  Michael  Angelo,  Raphael,  and  other 
contemporary  artists,  seem  not  to  have  fallen  upon 
any  of  their  successors.  At  the  commencement  of 
the  century  Kneller,  Dahl,  Richardson,  Jer- 
VAS,  and  Thornhill,  of  Great-Britain,  were  con- 
spicuous in  their  respective  departments  of  paint^ 
ing;  as  were  also  Cignani,  Giordako,  Maratti, 
Jauvenet,  and  many  others  on  the  continent  of 
Europe.  But  these  artists,  though  unquestionably 
of  the  first  class  then  known,  were  inferior,  parti- 
cularly the  former  group,  to  many  who  had  gone 
before  them,  and  by  no  means  equal  to  some  of 
their  successors. 

Though  the  eighteenth  century  produced  fewer 
painters  of  great  and  original  genms  than  several 
preceding  ages;  yet  it  is  remarkable  for  having 
produced  an  unprecedented  number,  who,  with  a 
moderate  portion  of  genius,  and  with  great  indus- 
try, have  risen  to  high  respectability  in  this  art. 
There  was,  no  doubt,  more  painting  performed  by 
artists  of  this  period,  than  during  any  former  one  of 
similar  extent  since  the  art  was  cultivated.  The 
most  numerous,  and  the  most  excellent  painters,  dur- 
ing the  century  in  question,  have  been  produced  in 
Italy,  Great-Britain,  France,  and  the  United  States. 

The  painters  of  Great-Britain,  about  the  year 
1750,  with  the  view  of  promoting  their  art,  asso- 
ciated together,  and  formed  a  kmd  of  academy^ 
which  was  supported  by  annual  subscription.  This 
association  was  continued,  with  various  changes 
in  the  degree  of  its  respectability  and  success,  until 
17G8,  whtMi  the  Royal  Academy  of  Paintings  Sculps 
tiercy  and  Architecture  was  established,  under  the 
auspices  of  the  British  King,  and  composed  of  the 
ablest  artists  residing  in  that  country.  In  the 
establishment  of  this  mstitution  no  individual  was 
more  active,  or  exerted  a  more  useful  influence, 
than  Sir  Joshua  Reykolds,  who  held  the  highest 
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rank  in  his  profession,  and  who  was,  for  many 
years.  President  of  the  Academy.  From  the  rise 
of  this  institution,  which  at  once  furnished  a  Schocl 
for  instruction,  a  scene  of  Annual  Exhibition^  and 
numerous  excitements  to  emulation,  we  may  date 
the  revival  of  a  correct  taste  for  the  fine  arts  in 
Great-Britain. 

In  the  last  twenty  years  of  the  century,  many  spe- 
cimens of  painting  were  produced  by  British  art- 
ists, which  give  them  high  distinction  in  a  com- 
parative estimate  of  their  talents  with  those  of  other 
nations.  Towards  producing  this  effect  much  has 
been  ascribed  to  the  eloquent  and  instructive  dis- 
courses of  Sir  Joshua  Reynolds,  who  appears  to 
have  taken  unwearied  and  successful  pains  to  form 
the  taste  of  his  pupils  on  the  principles  of  the  great 
masters  of  the  Italian  and  Flemish  schools.  His 
exertions  to  promote  a  just  taste  in  this  art  have 
been  very  honourably  seconded  by  those  of  West,^ 
FusELi,  and  others  who  hold  a  distinguished  place 
in  the  British  school  of  arts. 

The  Historical  Painters  of  the  eighteenth  cen- 
tury were  numerous,  and  some  of^them  highly 
respectable.  Among  these  Cignani,  Giordano, 
MARATTi,and  Jauvenet,  before  mentioned, held, 
early  in  the  century,  an  honourable  rank.  At 
later  periods,  the  Italian  school  has  been  adorned 
by  Battoni,  Mengs,  Martini,  Dietrich,  and  se- 
veral others.    In  Great-Britain  the  works  of  West^ 

y  Mr.  Benjamin  West  (now  Sir  Benjamin)  it  m  nati^  of  Pcaki^fl* 
tanu.  About  the  year  1 763  he  went  to  Italy,  under  the  patronage  of  Wil» 
UAM  Allen,  Esq.  Chief  Justice  of  the  then  province,  whose  too  accom* 
^nied  him.  After  studying  the  monuments  of  ancient  and  modern  gcaiw 
tn  Italy,  he  went  to  Great-Briuin,  where  he  hat  since  resided,  and  whmcbe 
productions  of  his  pencil  have  been  rewarded  with  distinguished  hooovn  and 
emolument.  The  works  of  this  artist  are  too  numerous  to  be  mentioiied* 
His  suite  of  tacred  paintings  for  the  Royal  Chapel  at  Windsor  have  been 
much  celebrated.  Besides  these,  his  Death  of  Wolft^  his  BatiUrfLa  Htgme^ 
his  Battle  of  the  Bojne^  and  his  Fltodf  are  considered  as  deserving  particular 
distinction.  He  is  said,  by  some  good  judges,  to  bC|  OB  xhA  whole,  tfad 
greatest  paifitcr  in  his  deptrtinmt  now  liYiog. 
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Reynolds,  Copel  y/  and  Trumbull/  have  been 
much  celebrated.  In  France  the  national  taste 
had  been  for  some  time  perverted  by  the  influence 
of  Boucher.  But  in  the  latter  half  of  the  cen- 
tury a  better  taste  was  formed  in  that  country  by 
the  genius  and  exertions  of  David,  Guerrin,  Vin- 
cent, Regnault,  Gerr ard,  and  Girodet,  whose 
productions  hold  a  high  place  in  the  estimation  of 
modern  connoisseurs. 

The  eighteenth  century  is  distinguished  above 
all  preceding  ages  by  the  remarkable  prevalence  of 
a  taste  for  Comic  Painting.  The  great  original  in 
this  branch  of  the  art  was  William  Hogarth,  an 
English  artist,  whose  genius  and  works  have  been 
long  and  universally  famed.  This  wonderful  cha- 
racter is,  perhaps,  to  be  viewed  rather  as  a  writer 
of  comedy  with  a  pencil,  than  as  a  painter.  He 
invented  a  new  species  of  dramatic  painting,  in 
which  all  the  ridicule  of  life  became  concentrated 
and  embodied  by  his  magic  touch,  to  a  degree  alto- 
gether unknown  in  any  tormer  artist,  and  in  which 
he  will  probably  hereafter  have  few  equals.  His 
talent  for  depicting  the  comic  is  thus  described 
by  one  of  his  cotemporaries.  "  If  catching  the 
manners  and  follies  of  an  age  *  living  as  they  rise/ 

s  Mr.  JouN  Singleton  Copelt  U  a  oatiTc  of  the  State  of  Maiachu- 
setts.  He  went,  a  few  years  ago,  to  Great-Britain,  where  he  was  patro- 
nized and  instructed  by  Mr.  West,  and  where  he  has  been  since  very 
honourably  distinguished  as  an  artist.  His  Deaib  ef  Cbatbam,  and  his  Sitgt 
tf  Gibraltar^  arc  generally  considered  among  the  most  respectable  moou* 
nicnts  of  his  geniuit. 

a  Mr.  John  Trumbull  is  a  native  of  the  State  of  Connecttcot.  Hii 
father  was  Governor  of  that  State  for  a  number  of  years,  and  was  much 
distinguished  for  his  talents  and  patriotism.  His  Excellency  Jonatmait 
Trumbull,  the  present  Governor  of  Connecticut,  is  his  brother.  This 
gcnticnian  early  discovered  a  great  fondness  for  the  art,  in  which  he  hat 
kince  made  such  honourable  proficiency.  He  studied  for  some  time  under 
the  direction  of  his  illustrioun  countryman,  Mr.  West,  who  is  not  more  dit> 
tiiij;uiiJicd  by  his  abilities  as  an  artist,  than  by  hi«  exrrtions  in  bringing 
forward  American  jrcnius.  Mr.  Trumbull  has  presented  the  public  with 
bivcral  historical  ]>aiuting8,  which  place  him  high  among  the  artists  of  the 
eighteenth  century.  His  best  pieces  arc  the  Death  •/  Mimipmery^  Um 
Jiuti/.-  of  Bunker  i  Hill^  and  the  Sortie  of  QUrtltar* 
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if  general  satire  on  vices  and  ridicules,  familiarised 
by  strokes  of  nature,  and  heightened  by  wit,  and 
the  whole  animated  by  proper  and  just  expressions 
of  the  passions,  be  comedy,  Hogarth  composed 
comedies  as  much  as  MoliEre*  He  is  more  true 
to  character  than  Congreve;  each  personage  is 
distinct  from  the  rest,  acts  in  his  sphere,  and  can- 
not be  confounded  with  any  other  of  the  dramatis 
persome.  Hogarth  had  no  model  to  follow  and 
improve  upon.  He  created  his  art,  and  used  co- 
lours instead  of  language.  He  resembles  Butler  ; 
but  his  subjects  are  more  universal;  and  amidst  all 
his  pleasantry,  he  observes  the  true  end  of  comedy, 
reformation.  There  is  always  a  moral  to  his  pic- 
tures."* It  is  remarkable,  however,  and  deserves 
to  be  mentioned  as  an  instructive  fact,  that  while 
his  mind  was  so  richly  stored  with  materials  for 
exhibiting  the  common  scenes  of  life;  while  he 
possessed  such  unrivalled  powers  in  displaying  the 
ridiculous,  he  could  not  rise  to  the  great  historical 
style  of  painting,  and  whenever  he  attempted  it 
egrcpjiously  failed."" 

It  is  worthy  of  remark,  that,  since  the  time  of 
Hogarth,  a  taste  ior  Caricatura^  and  for  comic 
painting  in  general,  has  evidently  increased,  es- 
pecially in  Great-Britain,  to  a  degree  beyond  all 
former  example.  Notwithstanding  the  phleg- 
matic character  usually  ascribed  to  the  British, 
it  is  a  curious  fact,  that,  in  no  country  on  earth 
has  the  taste  for  this  species  of  painting  been  so 
fashionable,  or  carried  to  so  high  a  degree  of  per- 
fection. In  a  particular  department  of  coinic 
painting,  Mr.  Henry  Bunbury  has  much  dis- 
tinguished himself  His  exhibitions  of  scenes  in 
Tristram  Shandi/y  and  other  works,  present  his 


I  Lord  Orfokd's  (Hokace  Walpole's)  Works^  ToL  iii.  p.  453i&e» 
t  Sir  JosuuA  Ketnold*!  H^trh^  vol.  ii.  p.  x6j. 
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genius  in  Very  strong  and  lively  colours,  and  ^^^ 
serve  to  be  mentioned  among  the  signal  pecu*' 
liarities  of  the  age.  Bunbury  is  the  only  success-^ 
ful  imitator  of  Hogarth,  and  is  among  the  very 
few  imitators  who  rise,  in  their  respective  kinds  oi 
excellence,  to  full  equality  with  their  originaL 
Like  his  great  predecessor,  he  displays  more  hu-* 
mour  when  he  invents  than  when  he  illustrates. 

It  is  probable  that  Portrait  Painting  was  never 
before  so  much  practised  as  in  the  eighteenth  cen- 
tury/ In  this  branch  of  the  art  Sir  Joshua  Ret- 
KOLDS  was  the  great  and  unrivalled  master.  "  This 
celebrated  painter,"  says  an  eloquent  writer,  "  was 
the  first  Englishman  who  added  the  praise  of  the 
elegant  arts  to  the  other  glories  of  his  country.  In 
taste,  in  grace,  in  facility,  in  happy  invention,  and 
in  the  richness  and  harmony  of  colouring,  he  was 
equal  to  the  great  masters  of  the  most  renowned 
ages.  In  Portrait  he  went  beyond  them,  for  he 
communicated  to  that  description  of  the  art,  in 
which  English  artists  are  the  most  engaged,  a  va- 
riety, a  fancy,  and  a  dignity,  derived  from  the 
higher  branches,  which  even  those  who  professed 
them  in  a  superior  manner  did  not  always  pre- 
serve when  they  delineated  individual  nature. 
His  portraits  remind  the  spectator  of  the  inven- 
tion of  history,  and  the  amenity  of  landscape."' 

But  Sir  Joshua  Reynolds  was  not  alone  in  this 
department  of  painting.  Many  others,  though 
not  all  equally  deserving,  are  entitled  to  a  place 
among  those  distinguished  artists  who  do  honour 


d  A  taste  for  Portrait  Paintlmg  hai  ^h^  been  ihore  i^reraknt  in  Ottm^ 
Britain,  especially  during  the  last  age,  than  in  any  other  country  tm  earth  { 
insomuch  that  some  foreigners  have  brought  the  charge  of  'Canity  agaioit 
the  English  on  this  account.  But  a  more  serious  consideration  ts,  diat  tlut 
taste,  by  limhing  the  cultivation  of  historical  subjects,  hat  had  a  disadvan- 
tagcoux  influence  on  the  higher  brandies  of  the  art. 

t  Character  by  Burki,  in  the  life  of  Sir  Joshua  lUrMOUii  Uy  Ma« 

ILONE,    SfvU.  p.  119. 
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to  the  period  under  review.  Besides  a  number  of 
otherp  who  might  be  mentioned,  the  merits  of  Law«p 
RENCE,  Ramsay,  Gainsborough,  Northcote, 
Opie,  Beechey  and  Barry,  of  Great-Britain ;  of 
Greuze,  of  France;  and  of  Stuart,-^  of  the 
United  States,  entitle  them  to  the  highest  praise. 

That  mode  of  delineating  the  human  counte- 
nance called  Miniature  paintmg,  though  practised 
prior  to  the  age  under  consideration,  yet  may  be 
said  to  have  gained  a  prevalence,  and  attained  a 
degree  of  excellence,  during  that  age,  which  were 
altogether  unknown  in  any  former  period. 

In  Allegorical  painting,  Angelica  Kauffman, 
a  distinguished  genius  ot  Germany,  now  residing 
at  Rome,  was  perhaps  never  exceeded.  In  that 
vigorous  imagination  which  enables  an  artist,  as  it 
were,  to  embody  and  depict  metaphysical  ideas, 
Mr.  FusELi  has  displayed  unrivalled  talents.  In 
Landscape^  Gainsborough,  Wilson,  Smith,  Tur- 
ner, and  several  others,  have  attained  high  dis- 
tinction in  Great-Britain;  as  have  also  Vernet 
and  Valenciens,  of  France;  Ommagank,  of  Ant- 
"U'erp,  and  several  others  in  different  parts  of  Eu- 
rope.    In  depicting  Cattle^  and  various  kinds  of 

/  Mr.  GiLBtKT  Stuart,  the  celebrated  portrait  painter,  b  a  native  of 
the  State  of  Rhode-Island.  He  discovered,  early  in  life,  a  taste  for  paint« 
inj^.  This  was  encouraged  by  a  friend  of  the  family,  who  had  himself  cmh 
•idcrablc  skill  in  the  same  art,  and  who  took  young  Stuart  with  him  to 
Great-Britain,  where  he  spent  several  years  before  he  reached  the  age  of 
manhood.  On  returning  to  his  native  country,  and  discovering  a  growing 
fondness  for  the  pencil,  he  was  patronized  by  Mr.  Josiph  SiNTBOMT,  a 
respectable  merchant  of  Rhode-Island,  afterwards  of  Philadelphia,  bj 
whom  he  was  again  sent  to  England,  and  placed  under  the  tnition  bf  Mr. 
Wist,  where  he  made  great  proficiency,  and  soon  became  dittinguialied  if 
a  portrait  painter.  The  high  reputation  which  he  has  since  gained  in  this 
branch  of  the  art,  is  generaUy  knawn,  both  in  Great-Britain  and  America* 
A  late  satirical,  and  in  many  respects,  very  exceptionable  writer,  peaking 
of  this  gentleman,  expresses  himself  in  the  following  terms :  '^  I  do  not 
know  any  living  artist  to  whom  I  Would  so  eagerly  sit,  for  an  immediate 
and  faithful  resembbnce,  as  to  G.  Stuart,  as,  I  believe,  he  tees  hit  object, 
and  the  infinity  of  tints  constituting  that  object,  with  more  penpicuity  thaq 
nny  pthcr  existing  portrait  paiatcf.'*    8ce  Antookt  PAi<^uiM*t  Btyf 
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Anmalsj  Verkix  and  Ommagank,  of  the  Flemish 
school;  and  Stubbs,  Gilpin,  and  Catton,  of 
Great-Britain,  may  be  honourably  compared  with 
the  painters  of  any  age.  Van  Huysum,  of  Am* 
sterdam,  may  be  considered  the  greatest  painter 
of  Floivers  that  ever  lived ;  and  in  the  same  class 
Van  Spandonck,  of  the  French  school,  is  entitled 
to  respectful  notice. 

The  century  under  review  is  distinguished  by 
the  recovery  of  the  Encaustic  method  ot  painting, 
which  was  much  used  by  the  ancients,  but  had 
been  long  lost.  This  method  consists  in  the  use 
of  wax  to  give  a  gloss  to  colours,  and  to  preserve 
them  from  the  injuries  of  the  air.  The  restoration 
of  this  art  is  ascribed  to  Count  Caylus,  a  member 
of  the  Academy  of  Inscriptions  in  France,  and  was 
announced  to  the  Academy  of  Painting  and  Belles 
Lettres  in  1753;  though  M.  Bachelier  had  ac*- 
tually  painted  a  picture  in  wax  in  1749;  and  he 
was  the  first  who  communicated  to  the  public  the 
method  of  performing  the  operation  of  inustion, 
which  is  the  principal  characteristic  of  the  encaus^ 
tic  painting.  Some  additional  facts  were  after- 
wards brought  to  light,  and  some  improvements 
in  this  art  were  proposed,  by  Mr.  Muntz,  in  an 
elaborate  treatise  on  this  subject.  A  different  and 
improved  species  of  encaustic  painting  was  next 
discovered,  in  1759,  by  Mr.  JosiahColebrook,  of 
Great-Britain;  and,  finally,  Miss  Greenland,  of 
the  same  country,  in  1787,  communicated  to  the 
society  of  arts,  some  further  discoveries  and  im- 
provements, which  were  rewarded  by  that  associa* 
tion  with  a  prize.  This  method  of  painting  ha^ 
many  advantages.  The  colours  laid  on  in  this 
manner  have  all  the  strength  of  painting  in  oil, 
and  all  the  airiness  of  water-colours,  without  par- 
taking of  the  defects  of  either.  They  are  nrm, 
will  bear  washing,  and  may  be  retouched  at  plea^ 
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8ure,  without  injury.  The  duration  of  this  kind 
of  painting  is  also  an  advantage;  the  colours  are 
not  liable  to  fade  and  change ;  no  damp,  or  cor- 
rosive substance  can  affect  them;, they  have  no 
tendency  to  crack;  and  if  by  accident  they  receive 
injury,  they  can  be  easily  repaired.* 

A  new  kind  of  painting,  called  the  Elt/doric, 
which  name  it  derives  from  oil  and  water  being 
both  used  in  its  execution,  was  invented  a  few 
years  ago  by  M.  Vincent,  of  France.  The  great 
advantages  of  this  invention  are,  that,  by  means 
of  it  the  artist  is  enabled  to  give  a  very  high  finish- 
ing to  small  figures  in  oil,  and  to  add  to  the  mel- 
lowness of  oil-painting,  the  greatest  beauty  of 
water-colours  in  miniature;  and  to  do  this  in  such 
a  manner  that  it  appears  like  a  large  picture  seen 
through  a  diminishing  glass.* 

The  art  of  Painting  on  Glass  was  revived  in 
Great-Britain  during  the  eighteenth  century,  and 
brought ,  by  the  artists  of  that  country,  to  as  great,  if 
not  greater,  perfection  than  it  had  ever  before  at- 
tained. In  effecting  this  revival,  the  celebrated 
Jervas,  a  British  painter,  was,  among  others, 
much  distinguished. 

The  invention  of  a  more  perfect  manner  of  pre-* 
paring  Water-ColourSy  about  the  year  1778,  by 
Mr.  Thomas  Reeves,  of  Great-Britain,  also  de* 
serves  to  be  mentioned  as  an  important  event  in 
the  history  of  modern  painting.  The  numerous 
advantages  conferred  on  the  art  of  drawing  in 
water-colours,  by  this  invention,  are  generally 
known,  and  can  scarcely  be  too  highly  appreci** 
a  ted. 

In  the  year  1787  was  announced  the  invention 
of  what  is  called  Pair/graphic  Paintings  by  which 
paintings  in  oil  may  be  multiplied,  by  a  chemical 

g  See  Encyclopzdia,  art.  Bncauttic  FmmHng^ 
b  Uid,  art.  J'sinSiMg, 
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Europe,  have  attained,  within  the  period  in  ques- 
tion, considerable  celebrity. 

The  art  of  taking  human  likenesses  in  Wax^ 
though  not  absolutely  peculiar  to  the  eighteenth 
century,  has  been  carried  to  a  degree  of  perfection 
during  this  period,  which  was  never  before  known* 
In  this  art,  Mrs.  WRicifr,  an  ingenious  American 
lady;  Mr.  GossExf,  and  his  nephew,  of  Great- 
Britain;  and  several  others  on  the  continent  of 
Europe,  have  gained  very  honourable  distinction. 

The  various  compositions  for  Busts  and  othet 
kinds  of  statuary,  which  modern  genius  has  in- 
vented, are  worthy  of  notice  in  this  brief  sketch  of 
the  peculiarities  of  the  last  age.  Those,  in  parti- 
cular, by  Wedgewood  and  Bentley,  of  Great- 
Britain,  are  entitled  to  the  highest  praise.  Modem 
artists  are  also  distinguished  above  all  others  by  the 
facility  and  accuracy  with  which  they  take  copies 
of  antique  specimens  of  sculpture  in  common 
plastic  materials.  The  utility  as  well  as  elegance 
of  this  mode  of  multiplying  the  monuments  of  an- 
cient genius  make  it  worthy  of  being  noticedamong 
the  honours  of  the  eighteenth  century. 

In  France  a  new  method  of  representing  the 
human  figure  has  been  lately  adopted.  Guirhard 
and  Dehl,  of  that  country,  in  1800,  completed 
a  human  figure  in  Poirela in yof  (our  feet  high.  This 
is  probably  the  largest  made  of  the  same  material 
ever  seen.  They  can,  however,  still  magnify  them 
to  the  size  of  life.  The  advantages  to  be  derived 
from  adopting  this  kind  of  statuary,  are  durability, 
cheapness,  and  expedition  and  case  of  production. 
Porcelain  is  as  hard  as  silex,  and  less  liable  to  in- 
jury than  marble.  These  figures  may  be  prepared 
in  a  mould,  by  which  means  the  statues  of  great 
men  may  be  multiplied  with  little  labour  and  at 
a  small  expense.' 

/  G.VRNiTT*s  An/ialt  of  PbiUtophy^  &&  for  x8oo» 
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Mr.  Jame^  TassiIE,  of  Londoo,  with  a  view  to 
the  further  advancement  of  the  imitative  arts^  has 
discovered  a  method  of  transferring  the  figures  and 
heads  of  antique  and  modem  engraved  gems  into 
coloured  glass  and  enamel,  similar  to  the  originals 
in  colour^  durability  and  brilliancy.  This  has  l^een 
pronounced  by  some  connoisseurs  to  be  a  discovery 
of  great  value  for  perpetuating  the  works  of  minia- 
ture sculpture.  By  means  of  it,  many  remains  of 
ancient  genius  which  were  lost  to  the  worlds  in 
general,  may  be  universally  diffused  in  all  their 
original  beauty  and  excellence."* 

Towards  the  close  of  the  century  under  consi- 
deration, a  collection  was  made,  in  Paris,  ofaH 
the  Monuments  of  Sculpture  which  France  could 
afford,  from  the  eighth  to  the  eighteenth  cen* 
tury,  and  arranged  according  to  the  order  of  cen- 
turies. This  is  the  first,  and  the  only  collection  of 
the  kind  ever  made.  It  is  the  only  school  in 
which  the  progress  of  sculpture  during  the  middle 
ages  can  be  advantageously  studied.* 


ENGRAVING* 

This  art>  which  was  not  known  prior  to  the  mid* 
die  of  the  fifteenth  century/  was  brought,  in  the 
course  of  the  eighteenth,  to  a  degree  of  refinement 
and  perfection  which  forms  one  of  the  signal  ho- 
nours of  the  age.  And  although  some  specimens 
of  this  art,  of  a  very  early  date,  display  the  spirit 
of  the  painting  they  were  intended  to  copy^  with 

m  Monthly  Magazine,  Lond.  irol.  TiL 

u  Destripti§n  Hht§rifuc  ti  Cbritdogiqmt  its  MoihnmtHS  it  Badftw9%  rmmh 
mm  Musec  dti  Momuwum  Fran^ais ;  par  Alkzanori  LiNOlE. 

9  The  ancient!,  it  \%  true,  practised  engraving  on  predoof  itonet  and 
chry«caU,  with  very  good  fuccett ;  but  this  it  rather  m  tpedet  of  tculptore. 
The  art  of  engraving  on  plates  of  metal,  and  blocks  of  wood,  from  whkh 
to  take  prints  or  imprenioos,  was  not  known  till  the  pcrifid  ibaT« 
iioacd. 


-  ■  * 
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a  success  which  has  never  been  exceeded ;  yet,  con- 
sidering the  general  excellence  of  engraving,  \t 
certainly  never  attained  so  high  a  degree  of  im- 
provement, in  all  respects,  as  during  the  century 
under  consideration.  The  instruments  for  prose- 
cuting this  art  have  been,  within  the  period  in 
question,  greatly  improved  both  in  power  and  con- 
venience; new  kinds  of  engraving  have  been  in-' 
vented;  and  the  methods  before  known  carried  to 
an  extent  of  beauty  and  elegance  unknown  to  the 
artists  of  any  preceding  times. 

A  method  of  Engraving  on  Glass  was  invented 
toward  the  close  of  the  century  under  consideration. 
This  is  done  by  means  of  the  Flour  Acid^  disco- 
vered a  few  years  ago  by  Margraaf  and  Scheelk. 
To  effect  this  kind  of  engraving  a  glass  plate  is 
covered  with  melted  wax  or  mastic.  When  this 
coating  becomes  hard,  it  is  engraved  upon  by  a 
very  sharp  pointed  needle,  or  other  instrument  of 
that  kind.  A  mixture  of  oil  of  vitriol  and  Jlovf 
acid  is  then  put  upon  the  plate,  and  the  whole  co- 
vered with  an  inverted  china  vessel,  to  prevent  the 
evaporation  of  the  acid.  In  two  days,  the  plate 
being  cleared  of  its  coating,  exhibits  all  the  traces 
of  the  instrument. 

Engraving  in  Aauati)ifa  is  also  a  recent  inven- 
tion. This  is  a  method  of  Etching  on  copper,  by 
which  a  soft  and  beautiful  effect  is  produced,  re- 
sembling a  fine  drawing  in  water-colours  or  Indian 
ink.  The  artists  who  most  distinguished  them- 
selves in  this  department  of  engraving  within  the 
period  under  consideration,  were  Sandbv,  Par- 
KY>'s,  andJrKEs,  of  Great-Britain. 

Calcographyy  a  species  of  engraving  in  imitation 
of  Chalk  drawings^  if  not  invented,  was  first 
brought  to  a  hidi  state  of  excellence  and  improve- 
ment, in  the  eighteenth  century.  ITiose  who  have 
been  most  eminently  distinguished  in  this  depart- 
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TTient  of  the  graphic  art,  are  Messrs.  Ryland  and 
Bartolozzi,  of  Great-Britain/ 

Mr.  Smith,  an  engraver  of  London,  toward 
the  close  of  the  period  embraced  in  this  retrospect, 
is  said  to  have  invented  a  method  of  making  im- 
pressions from  his  own  plates,  so  to  resemble  Oil 
Paintings  2LS  to  be  with  difficulty  distinguished 
from  them,  even  by  connoisseurs.  These  impres* 
sions  are  represented  as  possessing  that  sort  of 
brightness  which  is  so  much  admired  in  Venetian 
paintings,  ^s  resembling  them  also  in  permanency, 
and  as  being  of  such  a  nature  as  to  render  a  cover- 
ing of  glass,  so  expensive  and  frangible  a  material, 
altogether  unnecessary. 

The  art  of  producing  Coloured  Engravings  be* 
longs  almost  entirely  to  the  period  under  consider- 
ation. About  the  time  of  the  revival  of  learning, 
some  artists  produced  prints  of  different  colours,  by 
means  of  Wood-cuts^  employing  a  different  plate, 
for  each  colour.  But  so  much  inconvenience  and 
imperfection  attended  this  method  that  it  was  sel- 
dom resorted  to.  No  further  improvement  seems 
to  have  been  attempted  till  near  the  middle  of  the 
eighteenth  century,  when  some  experiments  were 
made  by  French  artists,  with  Copperplates,  with  a 
view  to  obtain  coloured  prints.  They  also  found 
it  necessary  to  use  different  plates  for  different 
parts  of  the  work;  and  on  this,  as  well  as  other 
accounts,  the  expense  of  their  plan  prevented  its 
general  adoption.  But  toward  the  close  of  the 
century  a  method  was  invented  of  producing  an 
elegant  coloured  engraving  from  a  single  copper- 
plate. The  English  artists  are  said  to  have  carried 
this  improvement  to  the  greatest  degree  of  excel- 
lence. 

p  For  this,  and  for  several  other  articles  of  Ir4formattoD,  detailed  iq  (he 
present  section,  and  for  nome  valuable  hintion  the  subject  of  modern  paint- 
in]v,  the  author  acknowledges  hhnself  to  be  indebted  to  Mr.  Abchibal* 
Robertson,  conductor  of  the  Columbian  Academy  of  Painting  in  the  Cltf 
pi  New* York,  whose  ingenuity  and  taste  as  an  artist  arc  well  knowii. 
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A  method  of  enCTaving  is  said  to  have  been 
lately  invented  by  Mr.  West  all,  an  artist  of  Lon- 
don, more  nearly  resembling  Drawings  than  was 
before  known.  In  1799  he  exhibited  a  drawing, 
and  the  year  following  a  print  taken  from  it,  which 
was  so  close  an  imitation  as  to  deceive  the  eye. 

The  art  of  Engraving  on  Wood  had  been  prac- 
tised for  several  centuries  before  the  eighteenth, 
but  degenerated,  and  became  little  used.  At  the 
close  of  the  seventeenth  century  it  was  in  a  very  low 
state,  and  had  almost  sunk  into  forg^etfulness,  when 
Thomas  Bewick,  of  Great-Britam,  a  few  years 
ago,  revived  it.  He  is  said  by  some,  indeed,  to 
be  entitled  to  the  honour  of  re-inventing  the  art; 
and  has  certainly  brought  it  to  a  degree  of  elegance 
and  perfection  unknown  to  former  artists.  His  pu- 
pils, Nesbit  and  Anderson,  also  of  Great-Britain, 
have  been  for  a  considerable  time  distinguished  by 
their  taste  and  skill  in  this  branch  of  engraving. 
To  these  names  may  be  added  that  of  Dr.  Ander- 
son, of  New- York,  who  has  much  signalized  him- 
self by  his  genius  for  the  same  art. 

A  method  has  been,  within  a  few  years,  devised 
of  taking  off  an  impression  of  any  figures  or  writing 
drawn  on  the  surface  of  Marble.  The  advantages 
of  this  invention  are  great  ease  and  promptness  of 
execution,  and  the  tacility  of  multiplying,  to  a 
great  extent,  the  number  of  copies. 

The  eminent  engravers  of  the  eighteenth  cen* 
tury  were  numerous.  Among  those  who  have 
either  improved  the  art,  or  produced  specimens 
very  honourable  to  their  characters,  it  will  be 
proper  to  mention  a  few  names.     Woollett,^ 


f  William  Woollett  is  laid,  by  tome,  to  have  been  die  greitett  cih 
graver  that  ever  lived.  Morgan  has  the  character  of  being  the  mott  ac- 
complished nove  living.  His  print  of  the  Last  Sti/tptr  holds  a  verj  high 
place  in  the  estimation  of  connoisseurs.  JBaktolozsi  also  stands  near  the 
ncad  of  the  fiist  class  of  living  artists* 
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Strange,  Ryland,Morgan,Sharpb,  and  Heath, 
of  Great-Britain,  stand  high  in  the  list  of  modem 
engravers.  Audran,  Monet,  Simon,  and  Bea0- 
VARLET,  of  France,  have  received  much  praise; 
and  Porporerti,  Morchan,  Bartolozzi,  Tbs* 
tolini,  Cypriani,  and  several  others,  of  Italy,  de^ 
serve  to  be  mentioned  with  the  greatest  respect  J 


MUSIC, 

In  the  art  of  Musky  the  century  under  consi- 
deration furnished  several  events  and  characters 
worthy  of  being  recorded.  These  relate  either  to 
discoveries  and  improvements  in  the  principles  of 
music;  distinguished  composers  in  this  art;  or 
those  who  have  rendered  themselves  famous  by 
the  excellence  of  their  personal  performances. 

The  principles  of  music  have  been  considerably 
improved  during  the  last  age.  The  origin  and 
laws  of  Harmony  were  little  understood  before  the 
commencement  of  this  period.  Facts  and  rules 
were  known ;  and  the  improvements  of  the  cele- 
brated CoRELLi,  in  Counter  pointy  at  the  close  of 
the  preceding  age,  have  received  great  and  just 
praise.  But  the  philosophy  of  harmony  had  been 
very  imperfectly  developed  until  M.  RAMEAify  a 
scientific  musician  of  France,  early  in  the  century, 
undertook  the  investigation  of  tnis  subject,  and 
introduced  into  it  more  light  and  order  than  had 
been  before  known.  He  exhibited  the  foundation 
and  the  principles  of  harmony,  and  the  source  of 
that  pleasure  which  it  affords;  he  analysed  the 
consonances  in  music;  he  explained  the  mutual  de- 
pendence of  harmony  and  melody,  and  formed  the 
laws  of  each  into  a  distinct  code,  in  a  manner  more 
luminous  and  satisfactory  than  any  of  his  predeces- 
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sors/  The  result  of  his  labours  was  given  to  the 
world  in  1752,  when  he  was  considered  by  many* 
as  the  great  monarch  of  the  musical  world,  as  **  a 
theorist  to  whom  this  art  was  as  much  indebted 
as  physics  and  philosophy  to  Newton."  And  al- 
though this  opinion  of  his  merit,  entertained  by  his 
countrymen,  may  be  more  honourable  than  he  de- 
serves, yet  the  science  of  music  is  doubtless  in- 
debted to  him  as  one  of  its  greatest  cultivators  and 
improvers,  during  the  age  in  which  he  lived/  The 
system  of  RAMEAuhas  received  successive  illustra- 
tions and  improvements  from  M.  D'Alembert; 
Abbe  RoussiER,  and  others. 

Another  great  theorist  in  music  was  Tartini, 
an  ingenious  Italian,  who  followed  M.  Rameau; 
and  although  the  scientific  correctness  of  his  work 
is  called  in  question,  it  still  abounds  with  most  va- 
luable instruction  to  practical  musicians.  To  these 
may  be  added  the  large  and  enlightened  works  of 
Marpurg,  a  great  German  musician;  besides  the 
publications  made  in  different  parts  of  the  world, 
on  particular  departments  of  music,  of  which  even 
the  principal  are  too  numerous  to  be  recounted.' 

Tliis  new  light  shed  on  the  principles  of  music, 
has  enabled  succeeding  artists  to  carry  what  k 
called  Modern  Symphony,  which  took  its  rise  long 
before,  to  a  very  high  degree  of  refinement  and 
perfection.  Those  who  have  been  most  distin- 
guished in  this  department  are  Vanhall,  Havdn, 
Pleyel,  and  Mozart,  all  of  Germany,  and  com- 
posers of  the  first  class.  In  the  new  style  of  music 
introduced  by  these  artists  greater  attention  than 
formerly  is  paid  to  contrast  and  effect;  and  it  is  also 
distinguished  by  more  sprightlhiess  and   variety. 

r  See  D*Alembekt*s  Elemttu  de  Mux,  Tbeor,  tt  Prat,  tmwoMt  tu  Frm^ 

Sijies  Js  K  AM  tAVf    1762. 

/   BORNEV'S  History  of  MmsU,  4tO.  Tol.  iv.  p.  6 14,  &C. 
/  UiJ. 
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And  if  it  be  less  simple,  less  easy  of  acquisition^ 
and,  in  some  instances,  less  harmonious  than  that 
of  their  immediate  predecessors,  it  contains,  at  the 
same  time,  a  greater  predominance  of  air  and 
melody y  and  is  better  calculated  to  make  impres- 
sions new,  surprising  and  diversified. 

It  was  ibout  the  beginning  of  the  century  un-^ 
der  consideration,  that  Italian  music  first  became 
fashionable  in  England.  The  first  Opera^  upoir 
the  Italian  plan,  was  performed  in  that  country  in 
1705.  Compositions  derived  from  the  same  source, 
have  since  become  more  popular  and  general. 
How  much  this  kind  of  musical  drama,  invented 
by  PoLiTiAN,  is  indebted  to  Metastasio  for  its  • 
improvement,  is  generally  known. 

The  sacred  musical  drama,  or  Orfl^onV),  was  in- 
vented in  Italy  in  the  beginning  of  the  fourteenth 
century ;  but  was  never  publicly  exhibited  in  Great- 
Britain  until  introduced  by  George  Frederick 
Handel,  in  1732.  This  wonderful  genius  had 
come  from  Germany  to  England  about  twenty 
years  before,  and  by  his  zeal,  and  the  incompa- 
rable excellence  of  his  compositions,  formed  a 
grand  era  in  the  history  of  music.  Perhaps  no  in- 
dividual musician  of  the  age  has  been  more  fre- 
quently the  subject  of  eulogy,  or  filled  a  larger 
space  in  the  public  estimation  than  this  illustrious 
German.  His  Oratorios^  including  the  Choi^usses^ 
which  he  brought  into  use,  were  exhibitions  of  the 
very  first  order.^ 

It  would  be  improper  to  omit  taking  notice  in  * 
this  place  of  a  ncw^  musical  instrument,  which  the 
century  we  are  considering  produced,  denomi- 
nated by  Dr.  Franklin  the  Harmonica,  This  i9 
an  instrument  formcdof  glass, on  which, by  rubbing 
the  finger  according  to  certain  rules,  the  mostde- 

%  BvBllIY*t  HhUry  •/  M^i^t  ^oL  IT. 
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lightful  music  is  produced.  Mr.  Pcjckeridge,  ail 
Irish  gentleman,  about  the  middle  of  the  century, 
was  the  first  who  contrived  to  play  regular  tunes  on 
an  instrument  of  this  kind.  After  his  death,  Mr. 
Delaval,  an  ingenious  member  of  the  Royal  So« 
ciety  in  Great-Bntain,  made  a  musical  instrument 
on  the  same  principles,  but  with  a  better  choice 
and  form  of  glasses.  In  this  stage  of  the  invention. 
Dr.  Franklin  undertook  to  investigate  the  sub- 
ject, and  considerably  improved  upon  Mr.  Dela- 
val's  plan,  giving  it  the  name  which  has  been 
mentioned."  Since  Dr.  Franklin,  Dr.  E.  Cul- 
LEN,  of  Dublin,  has  formed  an  instrument  of  the 
same  nature,  but  much  more  extensive  and  com* 
plicated,  which  he  thinks  so  different  as  to  require 
a  new  name.  The  great  excellences  of  the  Har-- 
monicay  as  an  instrument  of  music,  are,  that  *'  its 
tones  are  incomparably  sweet,  beyond  those  of 
any  other;  that  they  may  be  swelled  and  softened 
at  pleasure,  by  stronger  or  weaker  pressures  of  the 
finger;  that  they  may  be  continued  to  any  length; 
and  that  the  instrument  being  once  well  tuned, 
never  again  wants  tuning/* 

The  century  under  consideration  has  also  pro- 
duced a  new  species  of  musical  instrument,  called 
the  Enphon,  invented  in  1790,  by  Dr.  Chladni,  a 
philosopher  of  Germany.  Like  the  Harmonica^ 
it  is  performed  with  the  hand,  on  glasses;  but  it 
differs  from  that  instrument  in  several  respects. 
The  music  of  the  Harmonica  is  produced  by  rub- 
bing the  edges  of  glass  vessels,  in  a  circular  direc- 
tion ;  whereas  the  music  of  the  Euphon  is  effected 
by  rubbing  the  surface  of  long  glass  tubes,  in  the 
direction  of  right  lines.  In  the  number  and  sweet- 
ness of  its  tones,  the  latter  approaches  nearly  to  the 
excellence  of  the  former;  but  is  much  superior  in 

«  See  FiANKLiN*t  Litier  to  Fttter BittaHsp  OOthsiiabjcCL 
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Bimplicity;  in  the  ease  and  expedition  with  which 
the  music  is  produced;  in  cheapness  of  construc- 
tion ;  and  in  having  so  little  disagreeable  effect  on 
the  nerves  of  the  performer:"* 

A  new  species  of  Hunting  Music  was  invented 
in  Russia,  a  few  years  ago,  by  J.  A.  Maresch* 
master  of  the  Imperial  chapel,  who  died  in  1794. 
It  is  performed  entirely  on  Horns,  of  different  sizes 
and  figures,  some  long  and  strait,  others  short  and 
curved,  but  all  of  the  same  tone.  These  instru- 
ments are  said  to  be  carried  to  such  perfect^n; 
that  the  Quartet tos  and  Quintet tos  of  Haydn,  Mo- 
zart, and  Pleyel  may  be  performed  upon  them, 
and  the  Concertos  of  Giarhovichi  executed,  even 
to  the  Shake,  with  admirable  precision  and  ease. 

The  great  musical  Cojnposers  of  the  eighteenth 
century  were  very  numerous.  It  will  be  possiblef 
to  take  notice  only  of  a  very  small  number  among 
the  most  distinguished.  Of  these  there  were  in 
England,  Arne,  Greeke,  Boyce,  Avison,  Ar- 
nold, and  Burney;  in  France,  Rameau,  Ber- 
TiRR,  PicciNi,  Gosec,  and  Gretry;  in  Germany^ 
besides  the  illustrious  names  before  mentioned,  ' 
Graun,  Abel,  Fischer,  Bach,  Gluck,  Fuchs, 
Fasch,  Richter,  and  Stamitz;  and  in  Italy^ 
Martini,  Jomelli,  Metastasio,  Bononcini, 
Raimonde,  Salamon,  Alessandri,  and  many 
others. 

The  great  musical  Perfoinners  of  the  eighteenth 
century  were  probably  more  numerous  than  those 
of  any  preceding  age.  Of  these  by  far  the  greater 
number  were  natives  of  Italy  and  Germany,  espe- 
cially the  former.  They  were  so  many,  indeed, 
that  no  attempt  will  be  made  in  this  place  to  give 
a  \\A  even  of  the  most  conspicuous.  Nor  is  such 
an  enumeration  necessary.     The  fame  of  the  as- 

m  TlLLOCU'l   PhlU*oph'ual  MagM%iii4* 
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tonishing  musical  powers  possesses!  by  Nicoliut, 
Farinelli,  Gabrielli,  Carestini,  Gjardini, 
RuBiNELLi)  Marchesi,  and  a  multitude  of  others, 
has  long  pervaded  the  civilized  world* 

The  year  1784  was  rendered  a  memorable  era  in 
the  annals  of  music,  by  the  splendid  and  magnifi* 
cent  manner  in  which  the  birth  and  genius  of  H an* 
DEL  were  celebrated  in  Westminster  Abbey,  and 
the  Pantheon,  under  the  immediate  auspices  of  the 
King  ami  Queen  of  Great-Britain,  and  the  other 
most  dignified  personages  in  the  kingdom.  This 
commemoration  has  been  since  established  as  an 
annual  musical  festival,  for  charitable  purposes/ 
The  number  and  excellence  of  the  performers  en- 
gaged in  this  commemoration,  and  the  style  of  the 
music  exhibited  by  them,  may  be  safely  pronounced 
to  have  exceeded  every  thing  of  the  kind  of  which 
the  history  of  the  art  gives  us  any  account/ 


architecture. 


In  this  art  the  last  century  presents  little  which, 
by  the  attentive  inquirer,  can  be  considered  as  re- 
markable. Many  noble  specimens  of  architecture 
have  been  produced  during  this  period,  but  proba- 
bly few  if  any  of  these  are  equal  to  some  of  the 
productions  of  former  times.  There  appear  to  be 
two  circumstances  in  the  architectural  nistory  of 
the  eighteenth  century,  in  which  it  differs  irom 
that  of  preceding  ages. 

The  first  is,  that  the  Public  buildings  erected 
during  this  period  will  be  found,  in  general,  less 
grand  and  massy  than  those  of  some  former  periods, 

m  EncycIopaJia  Britatmica^  tit.  Music, 

y  In  1784  this  commemoration  was  celebrated  by  500Toicet  todiostni* 
ments;  in  1785,  by  616;  in  1786,  by  741 ;  in  1787,  by  806.  These pov 
formers  were»  io  general,  of  the  very  fint  dai^  collected  from  orcry  part 
•f  Europe. 
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But  while  they  fall  short  in  splendour  and  magnifi* 
cence,  they  ixt  probably  much  superior  to  most 
of  the  ancient  specimens  of  architecture  in  sim- 

?licity,  convenience,  neatness,  and  real  elegance* 
his  difference  probably  arises,  in  some  degree, 
from  the  well  known  feet,  that  most  of  the  monu- 
ments of  ancient  taste  and  skill  in  architecture  be- 
long to  countries  and  times  when  despotic  sove- 
reigns were  able  to  command  the  property  and 
the  labour  of  millions,  and  when  building  cities 
and  temples  was  one  of  the  standing  habits,  and 
chief  honours  of  great  potentates.  Since  the  Ire*  ^ 
vival  of  the  arts  these  circumstances  have  so  seldom 
met  together,  and  particularly  in  those  countries 
which  have  been  most  capable  of  profiting  hy ' 
them,  that  buildings  on  a  plan  of  great  splendour 
and  magnificence  have  been  undertaken  compara* 
lively  seldom.  But  convenience,  neatness,  and 
simple  elegance,  as  they  are  within  the  power  of 
taste  in  all  nations  and  ages,  have  been  displayed, 
it  is  believed,  with  peculiar  frequency  in  the  last 
century. 

The  other  peculiarity  in  the  architecture  of  the 
last  age  is,  that  Private  DivellingSy  during  this  pe- 
riod, became,  in  general,  more  spacious,  conve- 
nient, and  agreeable  to  a  correct  taste,  than  ever 
before.  In  all  preceding  ages,  even  those  which 
were  most  favourable  to  the  arts,  the  number  of 
large  and  convenient  private  houses  was  small. 
While  public  buildings  were  studiously  extended 
and  ornamented,  only  a  few  of  the  most  wealthy 
possessed  large,  comfortable,  and  beautiful  habita^t^ 
tions.  The  number  of  this  description  has  greatly 
increased  in  modern  times.  The  manifest  aug*- 
mentation,  in  the  course  of  the  last  century,  of  that 
respectable  and  useful  portion  of  society  usually 
called  the  Middle  ClasSy  has,  no  doubt,  led  to  this 
improvemcut.     It  may  probably  be  asserted  that» 
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PHYSIOGNOMY. 


Physiognomy,  considered  with  respect  to 
the  feelings,  and  the  experience  of  mankind,  has 
been  an  object  of  attention  in  all  ages.  The  coun- 
tenance and  general  exterior  have  always  been  re- 
garded as  furnishing  some  indication  both  of  the 
intellectual  and  moral  character.  Every  one  who 
goes  into  society,  and  who  observes  at  all,  must 
receive  impressions  of  this  kind  involuntarily  and 
without  design.  It  may  even  be  said,  that  the 
first  dawnings  of  perception  and  reasoning  in  chil- 
dren exhibit  abundant  proof,  that  some  relation 
between  the  dispositions  of  the  mind,  and  the 
features  of  the  countenance,  is  recognized  and  un-* 
derstood  by  them.  So  far,  then.  Physiognomy  hw 
been  an  object  of  attention,  and  of  some  inquiry 
in  all  stages  of  human  knowledge. 

The  nrst  time  we  hear  of  this  subject  being 
studied  as  a  science,  is  about  the  time  of  Pytha- 
goras. It  is  said  to  have  been  much  cultivated  in 
Egypt  and  India  when  that  philosopher  visite4 
Ihose  countries,  and  to  have  been  brought  by  him 
into  Greece.  In  the  time  of  Socrates  physi- 
ognomy was  studied  and  adopted  as  a  profession.* 
Plato  speaks  of  it  as  attended  to  by  tne  studeitts 
of  nature  in  his  day.  But  the  first  distinct  and 
formal  treatise  on  the  subject  is  by  Aristotle, 
whose  work,  as  it  displays  the  power  of  his  great 
mind,  so  it  may  be  considered  as  the  guide  to  all 
fiubsecjucnt  inquiries,  and  the  basis  ot  every  phy- 

h  The  story  of  Zopbtius,  who  undertook  to  decide  on  the  character 
•f  SocRATis,  by  iotpccting  his  cooatcoaocc,  ia  well  kaowo. 
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siognomical  treatise  that  has  since  appeared.  After 
Aristotle,  his  disciple  Theophrastus  wrote  on 
physiognomy,  in  a  very  accurate  and  interesting 
manner.  He  was  succeeded  by  a  number  of  others 
Jess  conspicuous ;  and,  indeed,  at  every  period  of 
the  history  of  Greece  and  Rome,  when  learning 
was  cultivated,  in  any  considerable  degree,  vrc 
hear  something  of  men  who  employed  themselves 
in  investigating  and  teaching  this  science. 

But  when  the  Roman  Empire  was  overthrown 
by  her  Northern  invaders,  and  when,  in  the  general 
wreck,  the  various  departments  of  philosophy  were 
buried  in  forgetfulness,  physiognomy  also  became, 
in  a  great  measure,  neglected  and  forgotten,  as  a 
specific  object  of  study.  For  a  number  of  centu- 
ries we  hear  little  or  nothing  about  it.  At  the 
beginning  of  the  sixteenth  century  we  find  it  again 
exciting  some  attention,  and  from  that  time  till  near 
the  close  of  the  seventeenth,  it  continued  to  be  a 
general  and  fashionable  subject  of  inquiry.  Within 
that  period  the  writers  on  physiognomy  were  very 
numerous,  and  some  of  them  respectable  and  in* 
structive. 

There  was  one  circumstance,  however,  con- 
nected with  the  study  of  physiognomy,  within  the 
period  last  mentioned,  which  served  to  throw  it 
into  a  kind  of  temporary  disgrace,  and  which  cer-^ 
tainly  retarded  its  progress.  For  more  than  two 
centuries  after  the  revival  of  learning,  the  arts  of 
MagiCy  Alchemy^  and  Judicial  Astrology  were 
fashionable  pursuits,  and  were  interwoven  with 
almost  every  other  object  of  study.  Unfortunately 
physiognomy  was  rarely  spoken  of,  or  investi- 
gated but  in  connection  with  those  play-things  of 
ancient  folly,  now  so  Justly  ridiculed  and  exploded. 
From  the  middle  ot  the  seventeenth  century  we 
may  date  the  downfal  of  the  reign  of  alchemy  and 
astrology,  and  with  them,  as  one  of  the  sciences 
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denominated  Occulty  physiognomical  inquiries  for 
a  time  also  declined. 

Philosophers,  however,  soon  learned  to  distin- 
guish between  the  science  itself  and  that  perver- 
sion of  it  which  had  arisen  from  an  unnatural  con- 
nection.    Accordingly,  early  in  the  century  under 
consideration,  it  was  taken  notice  of  respectfully 
by  Dr.  G wither;''  and  afterwards,  in  astillmord 
pointed  and  able  manner  by  Dr.  Parsons.''    Be- 
sides these*  British  writers,  Lancisius,  of  Italy; 
Haller,  of  Switzerland ;  and  Buffon,  of  France,      ^^ 
published  observations  on  certain  branches  of  the      IP^ 
subject,  which  it  is  scarcely  necessary  to  say  were 
ingenious  and  interesting.     But  the  first  discussion 
relating  to  the  science  of  physiognomy,  in  the 
eighteenth  century,  which   excited  much  atten- 
tion, was  that  which  took  place  in  1769,  between 
M.  Pernetty  and  M.  Le  Catt,  and  recorded 
in  the  Memoirs  of  the  Academy  of  Sciences'    Both 
these  gentlemen  contended  for  the  reality  and  im- 
portance of  the  science;  but  differed  widely  with 
respect  to  its  principles  and  extent.     And  though, 
probably,  neither  was  entirely  correct  in  his  views, 
yet  they  doubtless   contributed   to   increase  the 
knowledge  and  study  of  the  subject. 

In  a  short  time  after  the  discussion  in  France 
had  been  laid  before  the  public,  the  great  and  far- 
famed  work  of  M.  Lavater,  Dean  of  Zurich,  ap- 
peared. The  opinions  respecting  physiognomy 
which  he  had  been  for  some  time  divulging  m  con- 
versation, and  disseminating  in  fragments,  were 
collected  by  him  and  his  admirers  into  formal  and 
extensive  volumes.  This  is  certainlv  the  most 
splendid  and  interesting  work  on  the  subject  that 
was  ever  published  ^  and  the  deep  and  general  at- 

«  PblUsophical  TroMsactiMs,  Tol.  zriii. 

d  HmmaM  Phyjsogunmy  txplatMeJ,  1 747.  '# 
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tention  which  it  has  excited  is  well  knowA.  ^^oi 
onlv  in  Switzerland,  but  in  Germany,  in  France, 
in  Great-Britain,  and  indeed  throughout  the  lite- 
rary world,  it  has  been  read  with  a  degree  of  ar- 
dour and  admiration,  seldom  bestowed,  on  the 
productions  of  genius.  It  has  been  translated  into 
various  languages;  passed  through  an  astonishing 
number  of  editions;  and  though  now  somewhat 
diminished  in  popularity,  is  still  perused  with  high 
respect  and  pleasure.  That  the  illustrious  Swiss  is 
^_  enthusiastic,  fanciful,  and  visionary;  that  his  works 
^^  exhibit  a  singular  mixture  of  wonderful  discern- 
ment, plausible  conjectures,  and  laughable  dreams; 
and  that  he  gives  an  extension  and  importance  to 
the  subject  which  few  will  allow,  seems  to  be  ge- 
nerally admitted  by  his  j  udicious  readers.  Tbat  ne 
carries  his  principles  to  an  extreme,  and  attempts  to 
confer  upon  his  rules  a  definiteness  and  precision 
little  short  of  ridiculous,  is  also  evident.  Still  there 
is,  doubtless,  much  reality  and  justness  in  his  sys- 
tem. And  he  often  displays  the  refined  accuracy 
of  a  most  delicate  observer,  together  with  the  en- 
lightened views  of  a  real  philosopher/ 

The  method  of  illustrating  physiognomical  dis* 
cussions  by  Engravings^  was  first  adopted  by  Bap- 
TisTA  Porta,'  one  of  the  earliest  writers  on  the 
subject,  after  the  revival  of  letters.  The  en- 
gravings of  M.  Lavater  arc  mofe  numerous, 
better  executed,  and,  consequently,  far  more  in- 
structive than  his.  Since  the  labours  of  this  amiable, 
pious,  and  ingenious  divine,  nothing  has  been 
done  in  the  science  of  physiognomy  worthy  of  be** 
ing  recorded  as  new.  All,  therefore,  relating  to 
this  subject,  that  can  be  considered  as  peculiar  to 

f  Sec  his  Eisayt  on  Physiognomy »  Some  account  of  his  mode  of  thinking 
and  reasoning  on  the  >rubjcct  may  also  be  found  in  the  Emcytit^MUa^  froBi 
which  many  of  the  facts  above  stated  arc  collected. 

g  A  philosopher  of  Xa/tla^  who  flourished  about  the  middle  ol  t^  ms« 
tccDth  century. 
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the  eighteenth  century,  is  the  revival  of  attention 
to  it ;  the  detaching  it  from  the  disgraceful  con- 
nection in  which  it  had  previously  stood;  and  the 
exhibition  of  its  principles  in  a  more  popular  and 
splendid  mann9r.  But  sanguine  calculators  ima-^ 
gine  that  a  foundation  has  oeen  recently  laid  for 
incomparably  greater  progress.  They  look  for- 
ward to  the  time,  when  the  students  of  this  sci- 
ence shall  carry  it  to  a  degree  of  perfection  of 
which  fainHdeas  only  can  now  be  formed ;  when 
its  principles  shall  be  so  clearly  defined,  our  know- 
ledge of  its  laws  so  greatly  extended,  and  depart- 
ments, at  present  unknown,  so  fully  laid  open  to 
the  prying  eye  of  philosophy  as  to  render  it  one  of 
the  most  safe  standards  of  judgment,  and  one  of 
the  best  guides  of  action.  In  short,  many  have 
spoken  ot  it  as  a  science  susceptible  of  mathema- 
tical certainty,  and  as  capable  of  endowing'  man 
with  a  power  little  short  of  complete  intuition 
into  the  hearts,  intentions,  and  talents  of  his 
fellow-men. 

It  may  well  be  doubted  whether  these  antici- 
pations be  not  altogether  extravagant  and  vain. 
To  set  bounds  to  the  progress  ot  science  is  im- 
possible. We  can  only  say,  that  its  cultivators 
and  improvers  being  finite  creatures,  there  must 
be  limits  somewhere  beyond  which  they  cannot 
hope  to  advance.  And  though  some  further  im- 
provements in  physiognomy  may  be  with  reason 
expected,  yet  seveial  considerations  concur  to 
render  it  probable,  that  these  improvements  must 
ever  fall  far  short  of  the  point  to  which  many  ex- 
lend  their  views.  Mankind  have  been  long  em- 
ployed in  investigating  the  subject,  without  malcing* 
any  signal  or  important  advances  in  their  know- 
ledge of  its  nature  and  principles.  There  seems 
to  be  little  room,  in  this  field  of  investigation,  for 
those  experiments  and  discoveries^  which  have  so 
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brilliantly  and  profitably  abounded  in  many  otlierS« 
But,  above  all,  to  look  forward  to  a  period  wheil 
physiognomy  shall  be  so  generally  and  perfectly 
understood,  as  to  furnish  mankind  with  a  plain 
and  infallible  criterion,  by  which,  in  all  cases,  to 
ascertain  precisely  the  talents  and  the  disposition 
of  each  other,  is  to  think  of  invading  the  prerogative 
of  Omniscience,  and  acquiring  an  instrument  sub* 
versive  of  human  society.  And  even  if  we  could 
suppose  such  progress  in  this  science  within  the 
bounds  of  probability,  we  must  believe  that  the 
f;}  arts  of  concealment,  deception,  and  every  conco- 
mitant of  artifice  and  false  refinement  will,  at  the 
same  time,  make  equal  progress,  and  thus  leave 
us  in  the  same  relative  situation  as  at  present* 
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'The  author  had  no  opportunity  of  putting  his  mamiseript 
into  the  hands  of  even  a  single  friendy  before  it  was  covn^ 
viitted  to  the  press.  Indeed^  a  great  p<frt  of  it  was  prepared 
onfyin  small  portions^  as  called  for  by  the  printer^  and 
frequently  aniidst  the  hurry  and  fatigue  of  other  empUnf" 
ments.     The  printed  sheets^  however^  hctve  been  sub^ 
mitted  to  the  perusal  of  some  friends^  who  were  good 
enough  tomalce  a  number  of  remarks^  which  would  pro- 
bably  lurce  been  more  numerous  had  time  ieen  (^forded 
for  a  more  attentive  examination.     These  remarks,  io^    ^^ 
gcther  with  the  result  of  the  author* s  more  attentive  readr    ^m 
ing,  and  second  thoughts,  he  thinks  proper  to  amtex  in  the     ^ 
following  notes. 


NOTES  ON  CHAPTER  I. 

Hutchi)uonian  Philosophy,   p.  15. 

1  HE  following  compendious  view  of  the  system  of  J.  HuT* 
CHiNsoN,  Esquire,  as  it  respects  Natural  Philosophy,  is 
extracted  from  a  Letter  to  a  Bishop,  concerning  some  im^ 
portant  Discoveiies^  in  Philosophy  and  Theobgy,  by  the 
Right  Honourable  Duncan  Forbes,  President  ot  theUouit 
of  Session  in  Scotland.  As  this  gentleman  appears  to  have 
been  favourable  to  the  Hutchinsonian  Philosophy,  and  bad 
doubtless  devoted  much  attention  to  it,  he  may  be  supposed 
by  some  to  give  a  more  satisfactory  account  of  it  than  that 
which  is  exhibited  in  the  page  above  referred  to^ 

**  The  first  thing  that  is  met  with  in  (he  books  of  Moses  ig 
an  assertion  that  God  created  tlie  heavens  and  the  earth,  which 
is  followed  by  a  particular  account  of  the  order  and  manner  pf 
the  formation  of  all  that  was  created,  till  the  work  was  per- 
fected. After  which,  God  is  said  to  have  rested ;  and  our 
author  asserts,  that  it  is  also  said,  the  perfect  machine,  then 
left  to  itself,  carried  on  all  the  operations  in  this  system,  by 
certain  known  laws  of  mechanism,  explained  by  Moses,  and 
throughout  the  Scriptures  by  the  other  inspired  penmen. 

*•  I'he  sum  of  what  our  author  avers  to  be  the  doctrine  of 
the  Scriptures,  on  this  head,  is,  that,  besides  the  diSereotly 
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able  objection  to  Sir  Isaac  JVi?a?/<m'j  scheme)  is  (he.veryineans 
of  preserving  it,  and  every  thing  else  in  this  system,  in  its  ac« 
tion  and  vigour,  by  pressing  back  perpetual  supplies  of  air  to 
be  melted  down  into  light,  and  thereby  produces  acontimial 
circulation.  These  perpetual  fluxes  or  tides  of  matter  out- 
wards and  inwards,  in  every  point,  from  the  centre  to  the  cir- 
cumference, mechanically,  and  necessarily,  as  our  author  in- 
sists, produce  that  constant  gyration  in  the  earth  and  tho 
planets  round  their  own  centres,  and  round  the  sun;  and  ha 
avers,  though  he  has  not  yet  thought  fit  to  explain  it,  that  the 
same  principle,  with  some  circumstances,  arising'  from  the 
situation  and  fluxes  of  light  coming  from  the  other  orbs,  will 
accounit  also  for  the  motions  of  the  mpon. 

*<  Besides  the  rotation  of  the  orbs,  the  anthor  affirms  that 
the  adverse  motions  of  the  light  pushing  towards  the  circum*^ 
ferencc,  and  the  air  pushing  towards  the  centre  with  immense . 
force,  form  a  general  expansion  (as  he  translates  the  word  i«ii-» 
dered  firmament)  which  brings  that  stress  or  comprcssure  on 
all  bodies  it  meets  with,  that  binds  together  solids,  keeps  fluids 
as  they  were,  causes  the  variation  of  times  and  seasons,  the 
raising  of  water,  the  production  of  vegetables  and  animals,  anU| 
in  short,  produces  all  the  effects  falsely  ascribed  to  gravity  or 
attraction ;  continues  motion  without  the  assistance  of  the  un- 
mechanical  principle  of  projection ;  produces,  supplies,  and 
supports  vegetables,  fruits,  and  animals;  in  short,  produces  ;^U 
most  all  the  effects  and  phenomena  in  nature." 


Parkhurst,  Horne,  and  Jones,  Ilufchinsom'ans,  p.  17, 

In  this  passage  I  have  scarcely  done  justice  to  these  truly 
learned,  pious,  and  excellent  divines  of  the  Church  of  England,  , 
in  representing  them,  without  qualification,  as  having  adopted 
the  philosophy  of  Hutchinson.  Thougli  they  all  went  a 
considerable  length  in  embracing  the  opinions  of  that  singular 
man ;  yet  they  were  none  of  them  thorouijii  IJutvkinsonians* 
Perhaps  the  most  satisfactory  information  on  this  subject  may 
he  obtained  from  the  perusal  of  Mr.  Jones's  Memoirs  of  the 
Lf/c^  Studies  and  Writings  of  Bishop  Horne.  j 

1  iic  philoso|)liical  works  of  the  Rev.  Mr.  Jones  deserve 
to  be  mentioned  with  great  respect,  in  this  class  of  writings 
which  belong  to  the  eighteenth  century.  On  a  variety  of 
subjects  I  am  tar  from  agreeing  witli  him  in  opinion;  but  hii 
Icaiaing,  his  ingenuity,  his  love  of  truth,  and  particularly 
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the  zeal  and  success  with  which  he  shows  the  consistency  be- 
tween true  philosophy  and  revelation,  entitle  him  to  the  ven&r 
ration  and  gratitude  of  all  good  men. 

la  representing  both  the  knowledge  and  the  admiration  of 
Hutchinson's  voluminous  writings,  as  havbg  nearly  dis- 
appeared before  the  end  of  the  century,  it  is  possible  diat  the 
&ct  is  stated  rather  too  strongly.  It  is  believed,  however, 
that  very  few  gentlemen  now  living  in^  Great-Britain,  who 
hold  a  respectable  rank  in  the  scientific  world,  either  embrace 
the  opinions  of  Hutchinson,  or  study  his  works. 

It  is  not  easy  to  account  for  the  prejudices  entertained  bjr 
Hutchinson  and  his  followers  against  the  philosophy  of 
Newton,  as  if  it  were  hostile  to  revelation ;  and,  above  all,  for 
the  suspicion  indulged  by  him,  that  Sir  Isaac  and  Dr.  Clarke 
had  formed  a  design,  *'  by  introducing  certain  speculations, 
founded  on  their  new  mode  of  philosophising,  to  undermine 
and  overthrow  the  theology  of  scripture,  and  to  bring  in  the 
heathen  Jupiter^  or  the  stoical  ^;tmu{^2i7f</{  into  the  place  of 
the  true  God."  It  is  believed  that  nothing  was  further  from 
the  minds  of  those  great  men,  than  to  represent  matteras  possess  ■ 
sng  inhetent  OLtwity.  If  any  who  profess  to  be  their  foUoweii 
be  chargeable  with  falling  into  this  error,  none  can  be  too 
severe  upon  the  atheistical  tenet.  In  the  Newtonian  system 
the  a//;m7/bn  ascribed  to  all  matter  is  not  ^n  indtpendeni  pritH 
ciplt  or  agtnty  but  simply  z/acif  rcterred  for  its  first  and  coii« 
tinued  existence  to  the  immediate  power  of  God.  If  either 
class  of  philosophers  be  chargeable  with  going  too  far  in  at- 
tempting to  ascertain  causes^  and  in  ^scnhmg  agmcies  to  ma* 
terial  objects,  it  appears  to  me  to  be  the  Jitdvhmsomam. 


BoscovicH.  p.  19. 

Roger  Joseph  Boscovich  was  bom  at  Ragusa,  May  1  ], 
1711,  and  died  at  Milan,  February  13,  1787.  His  learning 
and  talents  are  universally  acknowledged.  And  he  is  repre- 
sented as  ^^  unstained  in  his  morals,  sincerely  attached  to  the 
Christian  religion,  and  exact  in  the  performance  of  all  Chris* 
tian  duties,  as  became  a  Catholic  priest."  His  publications  on 
Mathematics^  Optics,  Astronomu,  Ilydronaftnics^  &c.  ren- 
der him  one  of  the  most  distinguished  men  of  the  age. 

The  friends  of  the  Theory  of  Natural  Philosophif  laid  be- 
fore the  public  by  this  celebrated  Italian,  speak  of  it  in  the 
highest  terms,  and  consider  it  as  one  of  the  noblest  efforts  of 
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modem  genius.  Ic  has  been  sabstantially  adopted,  by  Mn 
MiTCHEL,  of  Great-Britain,  by  Dr.  Priestley,  and  by 
some  other  distinguished  writers  on  the  physical  sciences,  who 
all  regard  it  as  relieving  philosophy  from  many  pressing  diffi- 
culties, and  opening  the  way  to  much  new  and  important 
light.  One  great  objection  to  this  system  immediately  pre<* 
sents  itself  to  the  mind,  and  has  been  forcibly  urged  against  it^ 
viz.  If  every  particle  of  matter  be  strictly  inexiended^  vtrhere* 
in  does  it  differ  from  that  ens  raiiontSf  a  matheniatiod  pointy 
witlwut  parts  or  magnitude  ?  or  rather,  wherein  does  it  diSet 
from  a  mere  point  of  space?  Will  not  the  adoption  of  this 
system  conduct  its  advocate  a  step  further,  and  lay  him  under 
tne  necessity  of  deny  ing  the  real  existence  of  sl  material  worlds  - 
and  of  supposing  that  what  we  call  by  that  name  is  a  mero 
system  of  attractions  and  repulsions^  without  any  substance 
in  which  they  can  inhere?  It  is  proper  to  observe,  that  Bos- 
covicH  was  aware  of  this  objection,  and  answered  it  by  de- 
nying that  extension  is  a  necessary  ^tlKbute  of  matter.  But  ii 
not  this  a  petitio  prina'piif  And  if  it  be  admitted,  we  may 
well  ask,  wherein  does  ynatter^  according  to  this  philosopher^ 
differ  from  spirit? 

Leibnitz  had  taught  before  BoscovicH  that  the  first 
principles  of  matter  are  inex tended  points.  The  principal 
diflPerence  between  tlie  vwncLds  of  the  former,  and  the  inex^ 
tended  atovis  of  the  latter,  lies  in  the  qualities  or  forces  with 
wliich  they  are  represented  as  endowed.  The  attractive  and 
repulsive  powers  of  Boscovich  differ  materially  from  the 
active  and  perctptive  powers  of  Leibnitz,  which  he  con- 
sidered as  sufficient  not  only  to  actuate  the  monad  at  a  parti- 
cular point  of  time,  but  also  to  produce  all  the  changes  which 
it  undergoes  from  the  beginning  to  eternity. 

Boscovich  seems  to  have  been  the  first  of  mankind  who 
rejected  all  immediate  contact  between  bodies,  and  their  con- 
stituent particles.  In  this  way  he  got  rid  of  the  difficulty  of 
supposing  an  extended  substance  to  be  made  up  of  inextended 
))oints.  Leibnitz,  by  not  resorting  to  the  same  bold  doc« 
trine,  left  this  difficulty  lying  in  all  its  force  against  his  systeok 


Electricity,   p.  25. 

My  friend,  Peter  Wilson,  LL.  D.  the  learned  and  c%^ 
cellent  Professor  of  the  Latin  and  Greek  Languaees  in  Coloof* 
bia  College,  has  suggested  to  me  that|  in  deCiiling  the 
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riments  and  discoveries  of  Di*.  Franklin,  in  Electricity,  I 
have  scarcely  done  justice  to  his  friends  and  coadjutors  in  diis 
inquiry,  particularly  Mr.  Ebenezer  Kinnersley,  who 
made  several  valuable  discoveries,  and  many  new  experi- 
ments. This  remark  appears  to  be  so  just,  that  I  cannot 
avoid  taking  some  notice  of  it.  The  reader  who  is  desirous  of 
seeing  what  is  due  to  Mr.  Kinnersley,  for  the  important 
aid  which  he  afforded  to  Dr.  Franklin  in  his  investigations, 
will  do  well  to  peruse  the  Experiments  and  Observations  on 
Electricity^  &c.  by  Benjamin  Franklin,  LL.  D.  and 
F.  R.  S.  London.  4to.  1769.  In  this  work  the  Doctor  makes 
many  acknowledgments  to  Mr.  Kinnersley,  as  also  to  his 
friends,  Mr.  Thomas  Hopkinson,  Mr.  Philip  Sync,  and 
otliers. 

The  following  account  of  experiments  on  the  influence  of 
electricity  in  forwarding  the  germination  and  growth  of  plants, 
is  extracted  from  the  Botanic  Garden^  part  1 .  canto  i.  note.v 

"  The  influence  of  electricity  in  forwarding  the  germination 
of  plants,  and  their  growth,  seems  to  be  pretty  well  established, 
though  M.  Ingenhouz  did  not  succeed  in  Us  experiments, 
and  thence  doubts  the  success  of  those  of  others;  and  though 
M.  Rouland,  from  his  new  experiments,  believes  that 
neither  positive  nor  negative  electricity  increases  vegetation, 
both  which  philosophers  had  previously  been  supporters  of  the 
contraiy  doctrine ;  for  many  other  naturalists  have  since  re- 
pealed their  exix;rimcnts  relative  to  this  object,  and  their  new 
results  have  confirmed  their  former  ones.  M.  D'Ormoy, 
and  the  two  Rozikrs,  have  found  the  same  success  in  numer-* 
ous  experiments  which  they  have  made  in  the  last  two  years; 
and  M.  Carmoy  has  shown,  in  a  convincing  manner,  that 
electricity  accelerates  germination. 

"  M.  D'Ormoy  not  only  found  various  seeds  to  vegetate 
sooner,  and  to  grow  taller,  which  were  put  upon  his  insulated 
talJe,  and  supplied  with  electricity,  but  also,  that  silk- worms 
began  to  spin  much  sooner  which  were  kept  electrified,  than 
those  of  the  same  hatch  which  were  kept  in  the  same  place 
and  manner,  except  ihat  they  were  not  electrified.  These  ex* 
pcumcnts  of  M.  D'Ormoy  are  detailed  at  length  in  the  Jour- 
nal dc  Physique  of  Rozier,  torn.  xxxv.  p.  270. 

"  M.  Bartholon,  who  had  before  written  a  tract  on  this 
subject,  and  {)roposed  ingenious  methods  for  applying  elec- 
tricity to  agriculture  and  gardening,  has  also  repeated  a  numer- 
ous set  of  experiments;  and  shows  both  that  natural  cUxoi- 
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citff  as  well  as  the  artificial,  increases  the  growth  of  plants^ 
^lul  the  germination  of  seeds;  ami  opposes  M.  Ikgenhous 
by  very  numerous  and  conclusive  faces.  Ibid.  torn,  xxxv* 
p.  401. 

"  Since,  by  the  late  discov       s  ( 

there  is  reason  to  believe  that  & 

scls  of  vegetables ;  and  that 
of  which  it  in  part  consists 
of  the  piant,  and  to  the  pre 
sugar,  &c.  and,  lastly,  as  e 
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tributes  to  the  growth  of  vej 
sibly  enter  into  combination 
basis  of  some  yet  unan^lizcc 

For  a  number  of  years  after  the  experiments  of  Mr.  MaiMt 
3RAY,  and  the  Abbe  NoLLEg",  by  which  it  appeared  that 
jclectricity  had  been  found  to^  forward  the  germination  an4 
growth  of  vegetables,  there  was  no  doubt  entertained  of  the 
truth  of  their  doctrine.  It  remained  uncontradicted  until  Mr. 
SwANKHARDT  published  the  facts  which  he  had  learned  fron^ 
Mr.  Ingenhouz.  Since  that  time  the  number  of  scepticf 
or  opposcrs  has  increased  ;  fend  it  seen^s  to  be  now  doubtful 
whether  ihe  first  experimenter^  on  tiiis  subject  were  not  mis* 
taken. — M.  Sennebier,  in  a  late  work,  concludes  that  the 
influence  of  the  electric  fluid  on  vegetables  is  at  least  dubious, 
■ — See  Phyaiologic  figtlafe^  &c.  torp-  >*»•  P«  399. 

Controversy  respecting  the  Franklinian  Thecny,  p.  26. 

I'he  principal  advocates  of  the  Franklinian  theory ^  viz. 
that  all  the  phenomena  of  electricity  may  be  accounted  for 
by  the  diflcient  states  and  operations  oi  one  homogeneom 
fluid,  are  Canton,  Le  Roy,  Priestley,  Henley,  Bec- 
CARiA,  Cavallo,  Morgan,  and  several  others.  To  the 
class  of  those  who  reject  this  theory,  and  consider  the  agency 
of  tzvo  electric  fluids  as  necessary  to  be  supposed,  belong 
Symmer,  Eeles,  Cigna,  Adams,  Cuthbertson,  Dar- 
win, Brooke,  and  several  other  distinguished  writers  on 
this  subject. 

Those  who  adopt  the  opinion  that  there  arc  two  eUctrifi 
fluids^  arc,  however,  by  no  means  agreed  among  themselves. 
Some,  as  Symmer,  Eeles,  Adams,  &c.  beueve  in  twf 

IL 
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fluids,  which  operate  on  each  other,  and  on  other  bodiei^ 
upon  77iechanical  principles.  They  suppose  that  these  are 
two  distinct,  positive,  and  active  powers,  which  equailjr  and 
strongly  attract  and  condense  each  other;  that  they  exist  to* 
gether  in  all  bodies,  in  their  natural  state,  conjoined;  but 
that  their  electric  signs,  or  what  we  call  electricity,  only  be- 
come sensible  in  consequence  of  the  separation  of  these  two 
powers.  That,  while  united,  they  are  latent  and  invisible; 
but  when  separated  they  become  immediately  visible  and  ac- 
tive. These  two  fluids  or  powers  are  called  Vitreous  and 
Jtesinous  electricities. — See  Eeles's  Philosophical  JEssojfSp 
1771,  and  Adams's  Lectures. 

Inhere  are  otiiers  who  explain  the  phenomena  of  electricity 
upon  chemical  principles.  They  also  believe  in  the  existence 
of  two  distinct  and  positive  fluids ;  but  instead  of  a  mechanical 
operation,  they  consider  all  their  sensible  eflfects  as  arising 
from  chemical  affinity  and  union.  The  following  theory  of 
Dr.  Darwin  may  serve  as  a  specimen  of  chemical  electricity. 
— See  Temple  of  Nature^  Additional  Notes,  p.  46,  4to. 
Lond.  1803. 

1.  llicre  are  two  kinds  of  electric  ether^  which  exist  ei- 
tlier  separately  or  in  combination.  That  which  is  acco- 
mulated  on  the  surface  of  smooth  glass,  when  rubbed  with 
a  cushion,  is  here  termed  vitreous  ether ;  and  that  which  it 
accumulated  on  the  surface  of  resin,  or  sealing-wax,  when 
rubbed  in  like  manner,  is  here  termed  resinous  ether;  and  a 
combination  of  them,  as  in  their  usual  state,  may  be  termed 
lurutral  electric  ethers. 

2.  Atmospheres  of  vitreous,  or  of  resinous,  or  of  neutral 
electricity,  surround  all  separate  bodies,  are  attracted  by 
them,  and  permeate  those  which  are  called  conductors,  as 
metallic,  aqueous,  and  carbonic  substances;  but  will  not 
permeate  those  which  are  called  non-conductors,  as  air,  glui^ 
silk,  resin,  sulphur. 

3.  The  particles  of  vitreous  ether  strongly  repel  each  other, 
but  attract  the  particles  of  resinous  ether,  and  vice  verm. 
When  the  two  electric  ethers  unite,  a  chemical  explosion  oc^ 
curs,  in  some  respects  like  that  of  gunpowder,  light  and  hetf 
are  liberated,  and  rend  or  fuse  the  bodies  which  they  occnpy. 

4.  Glass  holds  within  it,  in  combination,  much  resinous 
electric  ether,  which  constitutes  a  part  of  it,  and  which  moie 
forcibly  attracts  vitreous  electric  ether  from  surroundinf 
bodies,  which  stands  on  it,  mixed  with  a  less  proportion  <x 
resinous  ether,  like  an  atmosphere,  but  cannot  unite  wich  dii 
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resinous  ether,  which  is  combined  with  the  glass.  And  resin , 
on  the  contrary,  holds  within  it,  in  combination,  much  vitreous 
electric  ether,  which  constitutes  a  part  of  it,  and  which  more 
forcibly  attracts  resinous  electric  ether  from  surrounding  bo- 
dies, which  stands  on  it,  mixed  with  a  less  proportion  of  vi- 
treous ether,  like  an  atmosphere,  but  cannot  unite  with  the 
vitreous  ether  which  is  combined  with  the  rcsin. 

5.  Hence  the  non-conductors  of  electricity  are  of  two 
kinds,  and  opposite  to  each  other ;  the  one  class  of  the  vi- 
treous, the  other  of  the  resinous.  But  the  most  perfect  con- 
ductors, such  as  metal,  water,  and  charcoal,  having  neither 
kind  of  electric  ether  combined  with  them,  though  5Mr- 
roundcd  with  both,  suflfer  both  kinds  to  pass  through  them 
easily. 

6.  Great  accumulation  or  condensation  of  the  separate 
electric  ethers  attract  each  other  so  strongly  that  they  will 
break  a  passage  through  non-conducting  bodies.  Hence  trees 
and  stone  walls  are  rent  by  lightning. 

7.  When  artificial  or  natural  accumulations  of  these  sepa- 
rate ethers  are  in  very  small  quantity  or  intensity,  they  past 
slowly,  and  with  difficulty,  from  one  body  to  another,  and 
require  the  best  conductors  for  this  purpose.  Whence  many 
of  the  phenomena  of  the  Toiyedo^  or  Gymnotus^  and  of 
Galvanism. 

8.  The  electric  ethers  may  be  separately  accumulated  by 
the  contact  of  conductors  with  non-conductors — by  vicinity 
of  the  two  ethers — by  heat — and  by  decomposition. 

9.  When  these  two  ethers  unite  suddenly,  and  with  ex* 
plosion,  a  liberation  of  light  and  heat  takes  place,  as  in  all 
chemical  explosions.  Accordingly  it  is  said  that  a  smell  is 
perceptible  from  electric  sparks,  and  even  a  taste^  which  must 
be  supposed  to  arise  from  new  combinations  or  decomposi- 
tions. 

The  theory  founded  on  the  principles  above  stated  is  sup- 
posed, by  those  who  adopt  it,  to  solve  many  difficulties  which 
ran  scarcely  be  accounted  for  on  the  theory  of  Franklin. 
To  say  tliat  the  former  mode  of  accounting  for  the  electrical 
phenomena  will  probably  be  found  the  true  one,  would  be, 
in  the  present  stare  of  our  knowledge,  to  pronounce  rashly; 
but  if  this  subject  should  ever  be  developed,  it  will  probably 
be  found  that  Electricity  ought  to  be  considered  as  a  branch 
of  Clirmistnj;  that  its  phenomena  result  from  the  union  of 
two  substances,  by  the  chemical  combination  of  which  ciU 
plosion  is  produced,  and  light  and  heat  arc  liberstcdt 
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Dr.  GiBBES,  of  Great-Britain,  also  adopts  a  chemicd 
theory  of  electricity.  He  supposes  that  oxygen  gas  is  pro^ 
ducea  by  the  union  of  positive  eUciricHy  with  water;  and 
hydrogen  gas  by  the  union  of  negatioe  electricih/  with  wa- 
ter; and  that  water,  uniting  in  different  proportions  with  the 
two  electricities,  is  the  ponderable  part  of  all  the  elastic 
fluids.  He  asserts  that,  by  the  positive  electriciti/^  metals  are 
oxy dated,  and  blue  vegetable  colours  reddened;  and  also  that 
the  acidifying  effect  of  electric  commotions  in  the  atmiM* 
t>here,  on  weak  fermented  liquors,  is  unquestionable.  On  the 
bther  hand,  according  to  this  writer,  by  negative  electricity  die 
vegetable  blue  is  restored,  and  the  oxydated  metal  revived. 

These  circumstances,  among  others,  lead  Dr.  GiBBEt  to 
conclude  that,  when  hydrogen  gas  is  produced  by  the  affli* 
tion  of  water  on  red-hot  metal,  and  the  meial  is  at  the  same 
time  oxvdated,  a  decomposition  oifire  rather  than  of  waUr  hai 
taken  place ;  that  the  hot  metal  has  parted  with  negative  dec- 
tricity,  which,  uniting  with  a  small  proportion  of  the  watery 
has  formed  hydrogen  gas ;  that  a  greater  proportion  of  the 
water  has  united  with  the  positive  electricity,  and  entered*  at 
bxygen  gas,  into  combination  with  the  metal.  When  thtf 
two  gases  are  inflamed  together,  the  Spark  atChacts  to  itself, 
in  due  proportions,  the  two  electricities  contained  in  the  twd 
gases,  which  unite  with  explosion,  and  produce  fire.  The 
water  with  which  they  were  before  combined  it  of  coarse  de- 
posited. 

Tiie  reason  why  inflammable  substances  bum  in  oxygca 
gas,  and  not  in  hydrogen.  Dr.  Gibbes  supposes  to  be  mat 
negative  electricity  greatly  prevails  in  all  infiaromable  sab- 
stances.  Neither  of  the  gases  can  be  inflamed  sepantelj, 
because  fire  depends  on  the  union  of  the  two  electricities i 
and  such  union  cannot  be  effected  unless  both  are  present  ill 
due  proportion. 

Dr.  Gibbes  supposes  that  the  further  illustration  of  the 
effects  of  the  two  electricities  as  chemical  agents,  will  set 
aside  some  of  the  leading  doctrines  of  the  Lavoisierian  theory^ 
and  afford  an  easy  solution  of  certain  phetiomena  which  that 
theory  cannot  explain. 

It  js  a  curious  fact  that  Dr.  Gibbes,  in  supposing  diat  ory- 
gen  gas  is  produced  by  the  union  of  positive  electricihf  with 
water,  and  that  hydrogen  gas  is  produced  by  the  onion  of 
negative  electricity  with  water,  was  anticipated  by  Dr. 
Priestley. — See  his  letter  to  Dr.  Woodhouse,  Sept.  16^ 
1801,  in  the  Medical  Repository^  vol.  v,  p.  158y 
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itpiNUs*^  Theory  of  Eleciricitt/.  p.  26. 

Air.  ^piNus,  of  the  Imperial  Academy  of  St.  Petcrsbiirgh, 
iias  attempted  to  class  the  phenomena  of  Electriciiy  and 
Magneiis^n  in  a  mathematical  method.  In  the  course  of 
his  work  he  gives  some  views  of  the  subject,  which  are 
new,  and  highly  ingenious,  and,  as  some  good  judges  sup>i- 
pose,  calculated  to  surmount  many  diiScuhies,  and  to  an- 
swer many  questions  which  occur  m  considering  the  Frank- 
linian  theory. -^'Ihe  leading  principles  of  his  plan  are  com* 
prehended  in  the  following  propositions  i 

The  phenomena  of  electricity  are  produced  by  a  fluid  of 
peculiar  nature,  and  therefore  called  the  Electric  Jluid^  hav«- 
ing  the  following  properties. 

1 .  Its  particles  repel  each  other  with  a  force  decreasing  as 
the  distances  increase. 

2.  Its  particles  attract  the  particles  of  some  ingredients  in 
all  other  bodies,  with  a  force  decreasing,  according  to  the 
same  law,  with  an  increase  of  distance ;  and  this  attraction  is 
mutual. 

3.  The  electric  fluid  is  dispersed  in  the  pores  of  other  bo*, 
dies,  and  moves  with  various  degrees  of  facility  through  the 
pores  of  different  kinds  of  matter.  In  those  bodies  which 
^e  call  non-dec trics^  suth  as  water,  or  metals,  it  moves 
without  any  perceivable  obstruction ;  but  in  glass,  resins,  and 
all  bodies  called  electrics^  it  moves  with  very  great  difficulty, 
or  is  altogether  immoveable. 

4.  The  phenomena  of  electricity  are  of  two  kinds: — 1* 
Such  as  arise  from  the  actual  motion  of  the  fluid  fi'om  t 
body  containing  more,  into  one  containing  less  of  it.  2* 
Sucn  as  do  not  immediately  arise  from  this  transference,  but 
are  instances  of  its  attraction  and  repulsion. 

These  principles  are  applied  at  great  lengthy  and  with  a 
pleasing  degree  of  precision,  by  the  ingenious  theorist,  to  the 
Lcydcn  Pnialy  and  to  the  various  phenomena  of  elcc  trie  at- 
traction and  repulsion.  It  will  be  readily  seen  that  i^piNUS 
adopts,  in  substance,  the  theory  of  Franklin,  of  which,  ill 
some  particulars,  he  presents  new  and  more  satisfactory  views 
than  the  American  philosopher.  In  the  sixty-first  volume  of 
the  Philosophical  Transactions  there  is  a  Dissertationy  by  the 
Hon.  Mr.  Cavendish,  on  this  subject,  which  he  conskfen 
as  an  extension  and  more  accurate  application  of  i£piNUs'f 
theory. 
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Galvanism. 

Gymnotus  Electricusy  Torpedo^  iCc.  p.  28. 

The  Gymnotus  Elecfricus  is  a  native  of  the  river  of  Su^ 
rinam,  in  South-America,  Those  which  were  carried  to 
England  about  eight  years  ago  were  about  three  or  four 
feet  long,  and  gave  an  electric  shock,  by  putting  one  finger 
on  the  back,  near  its  head,  and  another  of  the  opposite 
hand  into  the  water  near  its  tail.  In  their  native  country 
they  are  said  to  exceed  twenty  feet  in  length,  and  kill  any 
man  who  approaches  them  in  an  hostile  manner.  It  is  not 
only  to  escape  its  enemies  that  this  surprising  power  of  the 
fish  is  uscii,  but  also  to  take  its  prey ;  which  it  does  by  be- 
numbing them,  and  then  devourino  them  before  they  have 
time  to  recover,  or  by  perfectly  killing  them  at  once ;  for 
the  quantity  of  the  power  seems  to  be  determined  by  the 
will  of  the  animal ;  as  it  sometimes  strikes  a  fish  twice  before 
It  is  sudBciently  benumbed  to  be  easily  swallowed. 

The  organs  productive  of  this  wonderful  accumulation  of 
electric  matter  have  been  accurately  dissected  and  described 
by  Mr.  J.  FIuntkr,  Philos.  Trans,  vol.  Ixv.  and  are  so 
divided  by  membranes  as  to  compose  a  very  extensive  sur- 
face, and  arc  supplied  with  many  pairs  of  nerves,  larger  than 
any  other  nerves  of  the  body:  but  how  so  large  a  quantity  it 
m  quickly  accumulated  as  to  produce  such  amazing  efiects 
in  a  fluid  ill  adapted  for  tlie  purpose,  is  not  yet  satisractoriiy 
explained.  'ITic  Torpedo  possesses  a  similar  power  in  a  less 
degree,  as  was  shown  by  Mr.  Walch,  and  another  fish 
lately  described  by  Mr.  Paterson.  Phil,  Trans,  voLIxxvu 
Botanic  Garden^  Part  I.  Canto  i.  p.  1 2,  note. 

Late  Discoveries  in  Galvanism,  p.  30. 

Four  epochas  may  be  observed  in  the  history  of  Galvan* 
ism,  each  of  them  distinguished  by  the  developement  of  im* 
portant  facts.  I'he  first  was  formed  by  the  publication  of 
the  fundamental  Galvanic  fact,  viz.  the  production  of  mus«- 
cular  contraction  by  the  application  of  metals  to  the  nerves 
and  muscles  of  animals,  and  which  was  entirely  limited  to 
organized  bodies.  The  second  may  be  derived  from  the  dis* 
covery  of  the  Galvanic  influence  in  inorganic  matter.     Thi 
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researches  of  Fabroni,  Dr.  Ash,  and  Creve,  exhibiting 
the  peculiar  action  of  metals  in  contact  with  each  other  upon 
water,  demonstrated  ihc  production  of  the  Galvanic  influ- 
ence in  combinations  wholly  composed  of  inorganic  matter, 
and  thereby  connected  it  with  the  general  principles  of  phy- 
sics. The  third  epocha  in  the  history  of  Galvanism  is  found- 
ed on  the  discovery  of  the  means  of  accumulating  this  in- 
fluence by  the  battery  or  piU  of  Volta,  which  paved  the 
way  for  a  distinct  exhibition  of  the  analogy  between  Gal- 
vanism and  common  Electricity.  The  fourth  arises  from  the 
discovery  of  the  chemical  agencies  of  Galvanism.  In  the 
prosecution  of  this  last  train  of  inquiry,  the  principal  degree 
of  praise  is  due  to  the  British  experimenters,  and,  among 
these,  chiefly  to  Messrs.  Carlisle,  Nicholson,  Cruick- 
SHANK,  Haldane,  Henry,  and  more  particularly  to  Mr. 
Davy  and  Dr.  Wollaston. 

Messrs.  Carlisle  and  Nicholson  did  much  towards 
establishing  the  electricity  of  the  pile,  by  ascertaining  that  it 
is  minus  in  the  silver  end,  and  plus  in  the  zinc  end.  They 
also  demonstrated  its  chemical  action,  especially  in  the  de- 
composition of  water;  a  most  interesting  experiment,  which 
has  led  to  many  very  important  results. 

Mr.  Cruickshank  was  the  first  discoverer  of  the  Gal- 
vanic production  of  alkali.  In  his  experiments  he  supposed 
ammoniac  to  be  generated;  while,  according  to  those  of 
some  others,  the  alkali  produced  was  thought  to  be  fixed. 
He  likewise  invented  the  mode  of  placing  the  metals  hori- 
zontally in  a  kind  of  trough,  which,  in  several  respects,  is 
much  more  convenient  than  the  apparatus  of  Volta.  And 
he  was  the  first  who  succeeded  in  charging  the  Leyden  phial 
by  means  of  the  Galvanic  pile. 

Mr.  William  Henry  ascertained,  by  his  experiments, 
that  the  sulphuric  and  nitric  acids  may  be  decomposed  by  the 
operation  of  the  Galvanic  influence ;  but,  in  his  attempts  on 
the  muriatic  acid,  he  only  succeeded  in  decomposing  the  wa- 
ter adhering  to  it.  He  also  demonstrated  that  ammoniac  tnskj 
be  decomposed  in  a  similar  manner. 

Col.  Haldane  found  that  the  eflfects  of  the  apparatus  of 
Volta  were  suspended  when  it  was  immersed  in  water; 
and  that  this  likewise  was  the  case  when  ii  was  confined  in 
azotic  gas,  or  placed  under  the  vacuum  of  an  air-pump.  He 
observed  that  tl;e  pile  acted  more  powerfully  when  immersed 
in  d  given  (juaiuiiy  of  oxygen  gris  than  in  the  same  bulk  of 
jUmosphcrical  air. 
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Dr.  WoLLASTON  has  greatly  contributed  i<y  enlarge  our 
knowledge  of  the  nature  and  principles  of  Galvanism.  He 
read  an  excellent  paper  on  this  subject  to  the  Royal  Society, 
which  appeared  in  their  Transactions  for  the  year  ISOl, 
After  stating  a  variety  of  experiments  most  ingeniously  de-» 
vised,  and  cautiously  as  well  as  accurately  conducted,  he 
advances  his  induction,  from  a  great  number  of  distinct  and 
luminous  proofs,  that  the  phenomena  of  Electricity  and  Galr 
vanism  are  all  results  of  the  same  principle. 

But  scarcely  to  any  one  in  Great-Britain  is  Galvanism  more 
indebted  for  its  extension  and  improvement  than  to  Mr.  Dav y^ 
of  the  Royal  Institution.  Among  mai>y  other  discoveries  of 
less  importance,  which  the  rapidity  of  this  sketch  does  not 
allow  to  be  mentioned,  he  first  ascertained  the  fitness  of  cAot-f^ 
coaly  when  used  with  silver,  as  a  conductor  of  the  Galvanic 
influence.  He  discovered  that  a  pile  may  be  constructed  witli 
one  metal  only,  provided  proper  fluids  of  different  kinds  be 
applied  to  its  different  surfaces.  And  he  found  that  a  similar 
result  takes  place  with  respect  to  charcoal  alone,  if  a  like  dir 
versity  in  the  fluids  applied  to  its  different  surfiu^es  be  duly  obr 
served.  Mr.  Davy  also  discovered  that  the  energy  of  the 
pile  is  nearly  in  proportion  to  the  rapidity  with  which  the 
zinc  becomes  oxy dated ;  and,  consequently,  that  the  effects 
will  be  found  to  be  the  most  powerful  when  nitric  acid  19 
interposed  between  the  metals.  This  seems  to  be  one  o£ 
the  first  steps  towards  tlie  true  theory  of  the  action  of  VoLt 
ta's  pile. 

Most  of  the  improvements  by  the  British  philosopher! 
above-mentioned  were  communicated  to  the  public  in  the 
course  of  die  year  1801;  a  year  very  memorable  for  the 
number,  variety  and  importance  of  the  additions  made  to  th^ 
stock  of  knowledge  in  this  science. 

Roused  by  the  success  and  eclat  of  the  British  discoveries 
which  have  been  just  detailed,  the  votaries  of  this  science  oi| 
the  continent  of  Europe  soon  began  to  furnish  their  addi^ 
tional  contributions. 

1'romsdorff  found  that  gold  leaf,  and  other  metallic 
leaves,  may  readily  be  subjected  to  combustion  by  being  fixed 
to  the  zinc  end  or  the  wire  of  Vol  fa's  pile. 

FoURCROY  made  the  remarkable  discovery,  that  the  shaci 
is  greater  in  proportion  to  the  accumulation  of  the  nuffiber^ 
plaks  in  the  pile,  and  the  combustion  in  proportion  to  the 
cdicni  of  their  surface. 

Dr.  Van  Marum,  of  Holland,  and  Professor  Pfajpf,  f4 
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Kiel,  Micceoded  in  chaigiiig  electrical  batleries  o(  140  fcct 
■cjuarc,  by  a  single  conucc  wiih  the  pile  of  Volta,  and 
proved  thar  ibis  pile  is  a  true  excitatory  apparatus  of  elcctri- 
ciiy.  Tliey  mcltL-J,  by  the  dectridiy  of  this  apparatus,  a 
large  portion  of  iron  wire,  and  even  wire  of  platina.  The 
communication  of  Dr.  Van  Marum  on  this  subject,  to 
Sg.  V01.TA  (see  Aunales  de  Chimit,  lom.  40J,  is  highly 
interesting.  He  chatgc.l  both  single  jars  and  large  batteries 
by  means  of  the  pile,  and  always  found  that  ihcy  were  charged 
to  die  same  degree  of  intensity  wicii  that  wtii<;h  the  pile  it- 
•clf  indicated  to  the  lilcciroraetcr.  He  found,  also,  tliai  the 
shocks  given  by  iht  battery,  when  charge>l  from  powerful 
clectricaT  machines,  were  not  perceptibly  diflcrcnt  from  those 
given  by  batteries  titargcd  from  tlie  pile.  He  found,  further, 
flat  piles  which  cunsisi  of  the  same  namher  of  plates,  but 
of  didcrcat  diamehrs,  gitvc  eijual  intensities  and  equal  shocks ; 
but  that  those  made  of  larger  plates  are  considerably  mor« 
pomrful  io  fusing  tneak. 
I 

Dr.  BosTOCK**  Theory  tf  Gahanism. 

John  Bostock,  M.  D.  of  Grot-Britain,  has  offered  the 
following  Galvanic  theory  :^He  thinks  that  the  pbeDomens 
of  the  pile  of  Volta  may  all  be  easily  explained  by  admit' 
ting  the  truth  of  the  following  postulates. 

1.  That  the  electric  fluid  is  always  generated  or  liberated 
when  a  metal,  or  any  oxydable  substance,  is  united  to  oxygen, 

2.  That  ttu  electric  fluid  lias  a  strong  attractioa  for  hydro- 
gen. 

3.  Tliat  when  the  electric  fluid,  in  passing  along  a  chaik 
of  conductors,  leaves  an  oxjdable  substance  to  be  conveyed 
through  water,  it  unites  itself  to  hydrogen,  from  which  it  it 
again  disengaged,  when  It  returns  lu  the  oxy<lable  conductor. 

The  JirsI  of  these  propotitions  Dr.  Boitock  considers  at 
almost  proved  by  the  cxperimeni;  of  Fabroni,  Davy» 
and  WoLLASTON.  The  second  and  third  have  not  been  di- 
rectly established  by  experiincnt,  but  are  viewed  by  Dr.  Bo- 
arocK  as  highly  probable. 

Dr.  Bostock  accounts  for  die  operaiioos  carried  on  at 
the  end  of  the  wire,  in  the  interrupted  circuit,  as  discovered 
by  Nicholson,  in  the  following  manner. 

As  the  current  of  the  electric  fluid  appears  to  pass  from 
the  zia«,  or  plus  cod  of  the  apparatus,  to  ibc  silver  cud,  >I 
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is  first  proper  to  ascertain  the  action  which  takes  place  at 
the  zinc  end  of  the  wire.  This  appears  to  be  the  disengage- 
ment of  oxygen  in  a  concentrated  state,  by  which  the  wire 
itself^  when  oxydable,  is  corroded,  hut  which,  when  the 
wire  is  formed  of  a  perfect  metal,  is  disengaged  in  the  form 
of  oxygen  gas.  This  oxygen  appears  to  be  derived  from  the 
decomposition  of  the  water  in  which  the  wire  terminates,  in 
consequence  of  the  attraction  which  the  elecrric  fluid  pos- 
sesses for  hydrogen,  and  its  incapacity  of  passing  through 
water  without  being  united  to  this  substance,  according  to 
the  second  and  third  postulates.  The  electric  fluid,  thus  united 
to  hydrogen,  is  carried  to  the  other  point  of  the  wire,  where, 
upon  entei  ing  the  oxydable  conductor,  it  is  disengaged  in  the 
form  of  hydrogen  gas,  if  water  be  the  medium  of  communi- 
cation. If  a  solution  of  metallic  oxyd  be  employed,  it  unites 
with  the  oxyd,  and  reduces  it.  The  decomposition  of  water 
is,  therefore,  eflected  at  the  zinc  point  alone,  though  the 
different  gases  which  compose  it  are  disengaged  at  each  of 
the  points;  and  the  process  will  continue  even  when  the 
points  terminate  in  two  ditlerent  portions  of  water,  as  was 
discovered  by  Mr.  Davy,  provided  that  the  glasses  are  unit- 
ed by  a  conductor  whidi  is  not  oxydable. 

l^o  explain  the  operation  carried  on  in  the  body  of  the  pile 
itself.  Dr.  Bostock  says — 

In  the  construction  of  the  pile  there  are  two  points  which 
are  essential  to  its  Action ;  viz.  1 .  Tliat  the  electric  fluid  be 
disengaged ;  and,  2.  That  it  be  confined  and  carried  forward 
in  one  direction,  so  as  to  be  concentrated  in  the  end  of  the 
apparatus.  The  first  object  is  evidently  attained  by  the  oxy- 
dation  of  the  zinc,  or  other  oxydable  body  employed.  If 
both  sides  of  the  zinc  were  oxydated,  the  electric  fluid  would, 
indeed,  be  liberated,  but  it  would  be  immediately  dispersed, 
and  its  effects  could  not  be  observed.  As  soon,  however, 
as  the  electric  matter  is  evolved,  it  is  immediately  attracted  by 
the  hydrogen,  which  is,  at  the  same  time,  necessarily  gene- 
rated in  the  fluid  which  oxydates  the  metal;  and  it  is  by  this 
means  conveyed  across  the  water  to  the  silver  plate,  when 
two  metals  are  used,  or,  in  other  cases,  simply  to  the  oppo- 
site surface  of  the  oxydating  substance.  ITie  electric  fluid 
then  enters  the  silver  plate,  and,  instantly  passing  on  to  the 
contiguous  zinc  plate,  arrives  at  a  second  oxydating  surface. 
Ilie  same  series  of  events  that  have  been  described  is  here  re- 
peated, except  that  the  electric  fluid  being  in  some  degree  ac- 
cumulated in  the  metallic  plate,  is  disengaged  by  the  second 
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oxydaiing  iurfbcc  in  larger  quantity,  and  in  a  more  con- 
ceniiated  state  than  before.  By  pursuing  (he  same  train  of 
ojieran'ons,  it  is  easy  lo  see  how  ihe  elenric  matter  will  con- 
tinue to  he  accumulated  ta  each  successive  pair  of  platrs, 
until,  by  sufficient  lepctitlon,  it  may  be  made  lo  exist,  in  thp 
zinc  cn<i  of  ttic  pitc,  in  any  assigned  deg;ree  of  force. 

The  analogy  between  Galvanic  phenomena  and  mspf 
circumstances  connected  widi  muscular  action,  and  oth^ 
processes  of  vitality,  began,  several  yeats  ago,  to  make  an 
impression  on  the  minds  of  many  who  engaged  in  ihc  pur- 
suit of  this  science.  The  appeanince  of  Galvanic  anion  ip 
living  animals,  such  as  the  I'orpfdo,  &c.  was  found  strongly 
to  confirm  this  impression.  Organized  beings  contain  all  thp 
substances  neccssaiy  for  the  formation  of  Galvanic  arianget- 
ments ;  and  chemical  changes  arc  continually  gc.ing  on  ip 
-different  parts  of  the  living  body,  which  arc  probably  co^ 
necicd  with  variations  in  their  states  of  electricity.  Tliesp 
circumstances,  together  with  the  original  Galvanic  fact,  of 
the  production  of  muscular  contraction  when  the  influence 
■was  applied,  and  the  depcndcnic  of  inirabitity,  and  even  lifct 
upon  the  oxygenation  of  tlie  blood,  served  to  strengthen  the 
analogy. 

'i'jiesc  speculations  seem  to  have  been  reduced  almost  Ip 
(Icmonstraiion  by  some  recent  experiments.  Processor  Ai^ 
HiKi,  of  Bologna,  is  supposed  to  have  decisjvcly  shown,  that 
a  vital  attraction  subsists  between  a  nerve  and  muscle.  11^ 
suspended  sciatic  nerves  of  a  frog,  after  detaching  the  spine, 
being  brought  near  the  intercostal  muscles  of  a  dog,  while 
tlic  assistant  who  held  the  frog,  with  his  other  hand,  loi^cl^ 
tlie  muscles  of  the  thigh  of  the  ilog  [thus  forming  it  circlr)  | 
in  this  situation  the  suspt^ndcd  neives  approached  and  canK 
into  contact  with  the  muscle,  as  evidently  as  a  nlkcn  threat! 
is  attracted  by  sealing-wax.  Bui  a  still  more  imporianc  iact 
was  that  of  exciting  contractions  by  makiiig  a  ciicleof  nerves 
nnd  muscles,  of  ditTerenc  animitts,  without  employing  «;ay 
metallic  exciter  or  conductors.  M,  Circai;d  found  lii^t 
tlic  coagulum  of  blood  rcccndy  drawn  from  a  living  atuinal 
Is  susceptible  of  the  Galvanic  stimulus,  as  ap|ien(«l  ftom  con- 
tractions evidently  excited  by  the  pile  of  Volta.  And  M. 
Oarve  formed  a  kind  of  pile,  by  alternate  pieces  of  muscle 
and  brain,  with  ilie  intervention  of  pastcboani  or  clmh,  wliicK 
produced,  in  some  small  degree,  similar  phcnomcwt  with  tItOM 
of  ilie  common  pile. 
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IderUUy  of  Electricity  and  Gqlvamsm.  p.  3 1 . 

There  appears  to  be  now  no  longer  any  doubt  that  the^ 
Galvanic  and  electric  fluids  are  the  same,  differing  in  the 
means  of  their  excitement,  and  in  the  modes  of  their  exh]«- 
bitjon.  Besides  the  evidence  arising  from  the  celebrated  ex- 
periment of  Van  Marum,  in  which  a  large  electrical  bat- 
tery was  charged  by  a  single  contact  with  the  pile  of  Volt  a, 
as  before  stated,  we  find,  among  the  Galvanic  phenomena, 
indications  of  the  plus  and  minus^  or  the  negative  and  positive 
operation,  which  holds  so  important  a  station  ^mong  the  doc- 
trines of  electricity :  we  find  also  the  electric  sparky  and  sub*- 
stantiallythe  same  results,  on  employing  the  Condenser  of  dec- 
tricity  and  the  Electrometer.  The  interesting  experiments  of 
Dr.  WoLLASTON,  before-mentioned,  tend  strongly  totheesta^ 
blishment  of  this  point.  He  even  found  that,  when  common 
electricity  is  passed  through  water,  by  means  of  two  very  fine 
metallic  points,  chemical  changes  are  effected  by  it,  similar 
to  those  occasioned  by  the  transmission  of  the  Galvanic  m- 
fluencc. 

It  is  scarcely  necessary  to  add,  that  the  most  able  experi- 
menters on  the  suhject  of  Galvanism  are  as  unanimous  in 
considering  this  fluid  as  an  important  chemical  agent.—' 
'^  I'hat  a  strong  chemical  action  takes  place  among  the  sub- 
stances composing  the  pile  of  Volta  is  clearly  proved,  since 
one  of  the  metals  is  always  oxydated^  and  the  saline  solu- 
tion employed  to  moisten  tne  pasteboard  is  decomposed;  and 
that  this  action  is  intimately  connected  with  the  excitation  of 
the  electric  energy,  is  established  by  numerous  experiments* 
The  power  of  the  apparatus  ceasing  when  it  is  placed  io  the 
exhausted  receiver  of  the  air-pump,  or  in  a  vessel  filled  with 
azotic  or  hydrogen  gas,  strongly  illustrates  this  point.  When 
it  is  considered,  also,  that  the  apparatus  is  more  powerfal  in 
oxygen  gas  than  in  the  atmospheric  air,  and  that  in  either 
the  oxygen  is  consumed ;  and  that  its  powers  are  much  iih- 
creased  when  the  water  in  contact  with  the  metal  holds 
in  solution  oxygen,  nitrous  gas,  diluted  nitric  or  mariatic 
acid,  or  any  substance  which  either  aflfords  oxygen  with 
facility,  or  promotes  the  oxydation  of  the  metal,  the  evidence 
of  strong  chemical  action  will  be  viewed  as  still  more  un- 
questionable. The  power  of  the  Galvanic  series  or  column 
seems,  indeed,  to  be  proportioned  to  the  oxydation  of  the 
metal  which  composes  it;  and  henoe  it  may,  with  much  pro»> 
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bability,  he  concluded,  that  it  is  to  this  chemical  action  that 
the  excitation  of  the  Galvanic  influence  is  owing.*' 

Those  who  wish  to  see  a  more  detailed  account  of  the 
history  of  Galvanism,  especially  of  the  numerous  and  very 
interesting  experiments  and  discoveries  made  in  this  branch  ot 
philosophy,  in  the  years  1801  and  1802,  will  do  well  to  con- 
sult the  Philos.  Trans,  for  1801,  Tilloch'^  Philas.  Mag* 
and  NicHOLsov^s  Journal  of  Natural  Philosopf^, 
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Artificial  Magnets,  p.  33. 

**  As  every  piece  of  iron  which  was  made  magnetkal  by 
the  touch  of  a  magnet  became  itself  a  magnet,  many  at-* 
tempts  were  made  to  improve  these  artificial  magnets,  but 
without  much  success,  till  Servingdon  Savery,  Esq.  of 
Great-Britain,  made  them  of  hardened  steel  bars^  vmich 
were  so  powerful,  that  one  of  them,  weighing  three  pounds 
averdupois,  would  lift  another  of  the  same  weight. 

**  After  this  Dr.  Gowin  Knight  made  very  successful 
experiments  on  this  subject,  which,  though  he  Kept  his  me« 
thod  secret,  seems  to  have  excited  others  to  turn  their  atten- 
tion to  magnetism.  About  this  time  the  Rev.  Mr.  Michel 
invented  an  equally  efficacious  and  more  expeditious  way  of 
making  strong  artificial  magnets,  which  he  published  in  the 
end  of  the  year  1 750,  in  which  he  explained  his  method  of 
what  he  called  the  Double  Touchy  and  which,  since  Dr. 
Knight's  method  has  been  known,  appears  to  be  somewhat 
different  from  it.  f 

*'  This  method  of  rendering  bars  of  hardened  sted  mag«> 
netical,  consists  in  holding  vertically  two  or  more  magneuc 
bars  nearly  parallel  to  each  other,  with  their  opposite  poles 
very  near  each  other  (but,  nevertheless,  separated  to  a  small 
distance) :  these  are  to  be  slided  over  a  line  of  bars,  laid 
horizontally,  a  few  times  backward  and  forward. 

"  What  Mr.  Michel  proposed  by  this  method  was,  to  in- 
clude a  very  small  portion  of  the  horizontal  bars  intended  to 
be  made  magnetical,  between  the  joint  forces  of  two  or 
more  bars  already  magnetical,  and,  by  sliding  them  from 
end  to  end,  every  part  of  the  line  of  bars  became  succes- 
sively included ;  and  thus  bars,  possessed  of  a  very  small  de-> 
gree  of  magnetism   to  begin  with,  would,  in  a  very  few 
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times  sliding  backwards  and  forwards,  make  the  odier  onei 
much  more  magnetical  thaa  themselvesy  which  are  then  tp 
be  taken  up  and  used  to  touch  the  former,  whicii  are  in  suc- 
cession to  be  laid  down  horizontally  in  a  line." — Botanic 
Garden^  Part  I.  Canto  ii.  p.  48,  note.  New-York  edit. 

Dr.  Knioht's  method  of  making  artificial  viagnets^  re- 
ferred to  by  Dr.  Darwik  in  the  above-mentioned  note,  was 
as  follows:  He  reduced  iron  to  a  very  subtle  powder,  made 
it  Into  a  paste  with  oil,  moulded  the  composition  into  pieces 
of  a  convenient  form,  dried  them  before  a  moderate  fire, 
and  then  imparted  to  them  the  magnetic  virtue,  by  placing 
them  between  the  extreme  ends  of  his  large  magazine  of  ar- 
tificial magnets,  for  a  few  seconds  or  more,  as  he  thought 
requisite. 

After  Michel,  the  manufactory  of  artificial  magnets  re- 
ceived further  improvements  by  Mr.  Canton,  in  1756^  and 
by  M.  Antheaume,  in  1766. 


Mag7t€tical  Theory  of  Mpinvs.  p.  33. 

The  theory  of  this  celebrated  philosopher  of  St.  Peters* 
burgh  may  be  comprised  in  the  following  propositions. 

1 .  There  exists  a  substance  in  all  magnetic  bodies,  which 
may  be  called  the  magnetic  fluid ;  the  particles  of  which  re* 
pel  each  odier  with  a  force  decreasing  as  the  distances  in- 
crease. 

2.  The  particles  of  magnetic  fluid  attract  and  are  attracted 
by  the  particles  of  iron,  with  a  force  that  varies  according  to 
the  same  law. 

3.  The  particles  of  iron  repel  each  other  according  to  the 
same  law. 

4.  The  magnetic  fluid  moves,  without  any  conuderable 
obstruction,  through  the  pores  of  iron  and  soft  steel:  but  it 
is  more  and  more  obstructed  in  its  motion  as  the  steel  is  tem- 
pered harder ;  and  in  hard  tempered  steel,  and  in  the  ores  of 
iron,  it  is  moved  with  the  greatest  difiiculty. 

5.  When  the  quantity  of  this  fluid  contained  in  iron  it 
such  that  the  accumulated  attraction  of  a  particle  for  all  the 
iron  balances,  or  is  equal  to,  the  repulsion  of  all  the  fluid 
which  the  iron  contains,  the  quantity  may  be  said  to  be  the 
natural  quantity  of  the  iron,  which  may  then  be  said  to  be 
in  its  natural  state, 

6.  The  magnetic  fluid  may  be  abstracted  from  one  end  of 
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a  magnetic  bar,  and  ronsiipatcJ  In  the  other,  and  on  this  de- 
pends the  exertion  of  its  force.  In  other  words,  the  con- 
densation and  motion  of  the  magnetic  fluid  arc  subject  to  tha 
CBme  laws,  (mutatis  mutandis)  in  the  opinion  of  tliis  phi- 
loepher,  at  the  electi ic  fluid  on  the  tranklinian  theory,  the 
motion  and  SLUsiMe  signs  of  which  depend  on  the  plus  and 
mimts  states,  or  the  deficiency  and  redundancy  of  the  same 
fluid  in  di&reni  bodies. 


MagrKtical  Theory  ^M.  Prevost. 

Mr.  Pretost,  of  Geaeva,  in  a  Disseftation  on  the  Ori-i 
gin  of  Magnetic  Forces,  expresses  a  belief  that  there  are  twi 
magnetic  Jiuids,  wliich,  by  their  union,  compose  a  tkird^ 
-which  he  calls  iombimd  Jiuid.  These  two  fluids,  he  thinkt, 
are  both  elastic  hke  air;  the  particles  of  each  attract  each 
other,  but  iliose  of  the  other  kind  most  strongly.  A  strong 
elective  attraction  of  the  combined  fluid  for  iron  decomposes 
part  of  the  fluid  in  tlie  iron,  and  each  of  its  ingredients  oc- 
cupies opposite  ends  of  the  bar.  Iliesc  bars  then  approach  or 
recede,  according  as  the  near  ends  contain  a  difl^ercnt  or  the 
same  ingredient — Sec  Essaisur  VOrigine  del  forcei  Mag- 
tiftiipies.  1788. 


Ciemical  Theory  of  Magnetism. 

Among  other  attempts  to  extend  the  bounds  of  ChemistrTr 
it  has  been  lately  proposed  to  place  the  magnetic  fluid  in  the 
list  of  its  subjects.  Accordingly,  several  writers  have  coi>- 
aidered  this  fluid  as  a  chemical  agent,  and  explained  its  phe- 
nomena on  corresponding  principles.  Among  these,  Xfr. 
DARwtN,  in  ihc  Additional  Notes  to  his  Tem^  of  Nature, 
proposes  the  following  hypothesis. 

1 .  Magnetism  coincides  with  elccmclty  in  so  many  its- 
portant  points,  that  the  existence  of  two  magnetic  ether*,  at 
well  as  of  two  electric  ones,  becomes  highly  probable. 

2.  In  a  common  bar  of  iron  or  steel,  the  two  magnetic 
eihcrs  (which,  for  the  greater  case  of  speaking,  may  be 
called  arctic  ether  and  antarctic  etrierj,  exist  intermixed,  or 
in  ihcir  ntuCral  state :  in  this  state,  like  the  two  electric  fluid^ 
ihey  arc  not  cognizable  by  the  senses. 

3.  When  tlicse  two  magnetic  cihcn  are  leparated  fran 


456  Additional  Azotes* 

each  other,  and  the  arctic  ether  is  accumulated  in  one  end  of 
an  iron  or  steel  bar,  which  is  then  called  the  north  pole  of 
the  magnet;  and  the  antarctic  ether  is  accumulated  on  the 
other  end  of  the  bar,  which  is  then  termed  the  south  pole  of 
the  magnet,  they  become  capable  of  attracdng  other  pieces 
of  iron  or  steel,  and  are  thus  cognizable  by  experiments. 

4.  It  seems  probable  that  it  is  not  the  magnetic  ether  itself 
which  attracts  or  repels  particles  of  iron;  but  that  an  attractive 
and  repulsive  ether  attends  the  magnetic  ethers,  as  in  the  case 
of  the  electric. 

5.  While  the  two  electric  ethers,  when  separated  by  na- 
ture or  art,  combine,  bv  chemical  affinity,  with  explosion, 
emit  light  and  heat,  and  leave  a  residuum ;  the  two  magnetic 
ethers,  after  being  separated  in  like  manner,  combine  by  che* 
xnical  affinity,  but  without  explosion,  and  produce,  by  their 
unioni  a  neutralized  fluid. 


Motion  and  Moving  Fo&ces. 

Prqjectiks.  p.  37. 

Benjamin  Rosins,  of  Great-Britain,  certainly  did  more 
to  improve  the  science  of  viilitary  projectiles  than  any  indi* 
vidual,  not  tcr  say  than  all  other  individuals,  who  had  g 


before  him.  He  made  a  great  number  of  well-devised  and 
important  experiments;  and,  in  his  New  Principles  of  Gun-- 
nery^  left  a  lasting  monument  both  of  genius  and  labour. 

From  the  experiments  detailed  in  this  work,  which  was 
published  in  1742,  it  incontestibly  appeared,  that  the  resut- 
ance  made  by  the  air  to  projectiles,  which  have  a  rapid  mo- 
tion, is  mucn  greater  than  had  been  supposed  by  Newton 
and  HuYGENs;  that  it  is,  indeed,  so  great,  that  the  path  de- 
scribed by  any  shot  whatever  is  very  different  from  the  curve 
of  a  parahola^  and,  consequently,  that  all  applications  of 
that  conic  section  to  gunnery  are  raise  and  useless.  Mr.  Ro- 
£iNs's  experiments  were  maae  with  shot  of  one  ounce  weight 
only :  it  was,  therefore,  much  to  be  wished,  that  such  per- 
sons as  had  opportunity  might  repeat  the  same  experiments 
with  balls  of  a  larger  size.  Mr.  Charles  Hutton,  of  the 
Royal  Military  Academy  at  Woolwich,  performed  this  service 
to  science.  He  even  used  in  his  experiments  balls  of  from 
twevtif  to  fifty  ounces  weight.  The  result  of  these  experi- 
ments coaErmed  Mr.  Kobins's  principles  in  the  most  ample 
manner. 
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Mr.  Robins,  however,  in  estimating  the  mechanical  force 
of  Gunpmedei*^  fell  into  an  error,  which  has  been  since  cor* 
rected  by  our  acute  and  persevering  countryman,  Count  Rum- 
ford.  The  former  states  this  force,  according  to  his  ex- 
periments, to  be  1 000  times  greater  than  (he  mean  pressure 
of  the  atmosphere ;  while  the  celebrated  Daniel  Bernoulli 
determined  it  to  be  not  less  than  10,000  times  greater.  Such 
a  difference  of  opinion  led  Count  Rumford  to  pursue  a 
course  of  experiments,  of  which  some  were  published  in  the 
Philosophical  Transactions  for  1781,  and  the  remainder  in 
the  Transactions  of  the  same  Society  for  1797;  with  the 
view  principally  of  determining  the  initial  expansive  force  of 
Gunpowder.  By  one  of  these  experiments  it  appeared  that^ 
calculating  even  on  Mr.  Robins'  own  principles,  the  force 
of  Gunpowder,  instead  of  being  1000  times,  must  at  least 
be  1308  times  greater  than  the  mean  pressure  of  the  at- 
mosphere. From  this  experiment  the  Count  thought  him- 
self warranted  in  concluding,  that  the  principles  assumed  by 
Mr.  Robins  were  erroneous,  and  that  his  mode  of  ascer- 
taining the  force  of  Gunpowder  could  never  satisfactorily  de- 
termine it.  Despairing  of  success  in  that  way,  he  resolved 
to  make  an  attempt  for  ascertaining  this  force  by  actual  mea*» 
surement;  and,  after  many  unsuccessful  experiments,  he  was 
at  length  led  to  conclude  that  this  force  was  at  least  50,000 
times  greater  than  the  mean  pressure  of  the  atmosphere. — r 
See  Rumford'5  Philosophical  Essays,  8vo. 


Mr.  Benjamin  Thompson  (now  Count  Rumford).  p.  37, 

This  great  practical  Philosopher  was  born,  about  the  year 
1753,  at  Woburn,  a  small  town  in  Massachusetts,  ten  mileg 
north  of  Boston.  His  parents  were  in  humble  life,  and  his 
advantages,  with  respect  to  education,  were  small.  But  ho 
was  early  distinguished  as  a  lad  of  spirit  and  enterprise,  and 
discovered  a  fondness  for  knowledge.  After  spending  some 
time  in  a  retail  store  in  Boston,  where  he  was  more  fond  of 
amusing  himself  with  a  violin  than  of  attending  on  cus- 
tomers, and  preferred  making  experiments  with  an  electrical 
viachine  to  either,  he  returned  to  Woburn :  here,  however, 
he  did  not  remain  long.  In  177*2  he  attended  Professor  Win- 
THROp's  Lectures  on  Experimental  Philosophy,  in  Harvard 
College.  1  Ic  was  not  a  matriculated  student,  but,  being  re- 
garded as  an  ingenious  and  promising  young  man,  was  per- 

3N 


458  Additional  Notes. 

mitted  to  attend  this  part  of  the  usual  coune  of  instructiony 
for  which  he  manifested  a  particular  predilection. 

In  1772  or  1773,  young  Thompson  went  to  New- Hamp- 
shire, and  settled  in  a  town  called  Rumfcrdj  at  that  time  un- 
der the  jurisdiction  of  Massachusetts,  but  afterwards,  by  a 
new  territorial  arrangement^  assigned  to  New-Hampshire,  and 
now  called  Concord.  Here  he  married  a  widow,  of  the  oasK 
of  RoLFE,  with  whom  he  received  a  large  fortune.  In  1775 
he  went  to  England,  and,  soon  after  his  arrival,  was  mtto- 
duced  to  Lord  George  Germaine,  then  Secretary  of  Scaler 
to  whom  he  so  far  recommended  himself  as  to  be  appointad 
one  of  the  first  clerks  in  his  o£5ce.  When  his  Lovclship 
went  out  of  office  he  still  exerted  his  influence  in  iavoar  aif 
Mr.  Thompson,  and  obtained  for  him  a  Colonel's  coinniis« 
sion.  With  this  commission,  towards  the  close  of  the  Ame- 
rican war,  he  came  to  New- York,  with  the  view  of  raisiiig 
a  regiment  of  loyalists;  but  the  regiment  was  never  com- 
pleted; he  was,  however,  still  active  in  the  service  of  the 
King,  and,  soon  after  the  peace  of  1783,  he  returned  to 
England. 

Here  the  proofis  of  his  activity,  enterprise,  and  philosophic 
acuteness,  and  particularly  of  his  taste  for  improvements  in 
military  affairs,  were  so  numerous,  that  he  began  to  attract 
more  public  attention  than  before,  and  offers  were  made  to 
him  of  prefennent  in  foreign  service.  He  at  length  accepted 
a  flattering  invitation  given  to  him  by  the  reigning  Duke  o( 
Bavaria^  and  went  into  his  service  in  1784.  By  this  Prince 
lie  was  made  Lieutenant-General  of  horse,  and  soon  ren- 
dered himself  conspicuous  by  introducing  a  new  system  of 
order,  discipline  and  economy  among  the  troops  under  his 
command.  He  remained  a  number  of  years  in  Bavaria, 
where  he  was  much  distinguished  by  his  successful  exertions  to 
destroy  mendicity,  and  to  meliorate  the  condition  of  the  poor, 
and,  by  a  variety  of  improvements  highly  favourable  to  ma- 
nufactures, cconomv  and  humanity.  On  leaving  die  ser- 
vice of  the  Elector  nc  was  created  a  Count;  his  dtle  being 
taken,  by  his  own  choice,  from  the  name  of  the  town  in 
America  in  which  lie  had  for  some  time  resided. 

Count  RuMFORD  has  chiefly  resided,  for  a  number  of 

i rears  past,  in  Great-Britain,  where  he  has  been  so  much  ce- 
cbratcd  for  his  experiments,  discoveries  and  improvemencs  in 
military,  economical,  and  chemk:al  science,  that  it  is  on- 
neccssary  to  dwell  on  his  merits.  Besides  the  new  light 
which  he  threw  on  the  subject  of  gunticnfy  before 
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tioned,  the  friends  of  science  and  humanity  are  indebted  to 
him  for  improved  methods  of  constructing  Chimnies  and 
Stoves;  for  important  discoveries  and  improvements  relative 
to  cookery  and  aliment ;  for  curious  and  highly  interesting 
experiments  on  heat^  &c.  &c.  In  short,  it  seems  to  be  ge* 
nerally  agreed,  that  he  stands  in  the  first  class,  if  not  at  the 
head,  of  all  the  practical^  and  particularly  die  economical  phi- 
losopherSy  now  living. 

He  was  knighted  by  the  King  of  Great-Britain  in  1784, 
and  has  received  many  honourable  testimonies  of  public  and 
private  respect  in  that  country.  His  only  child,  a  daughter, 
now  residci  in  the  town  of  Boston. 


Pneumatics. 

Prikce^s  Aif^'-Pump.  p.  45. 

Tlie  improvement  on  Smeaton's  Air*pump,  by  the  Rev. 
Dr.  Prince,  of  Salem,  in  Massachusetts,  is  worthy  of  par- 
ticular notice,  and  of  much  praise.  Good  judges  liave  pro* 
nounred  it  to  be  the  most  simple,  convenient,  and  powerful 
of  all  the  difl^rent  kinds  of  this  machine  now  in  use.  A 
distinct  account,  however,  of  the  several  points  of  which 
this  improvement  consists  would  lead  to  a  minuteness  and  ex- 
tent of  detail  inconsistent  with  the  necessary  limits  of  this 
note.  The  author  regrets  tliat  this  circumstance  prevents  his 
attempting  to  exhibit  the  merits  of  Dr.  Prince's  machine. 

Balloons,  p.  45. 

In  1729,  Bartholomew  Gusmao,  a  Jesuit,  of  Lisbon^ 
caused  an  aerostatic  machine,  in  the  form  of  a  bird,  to  be 
constructed,  and  made  it  to  ascend,  by  means  of  a  fire  kin- 
dled under  it,  in  the  presence  of  the  king,  queen,  and  a  great 
concourse  of  spectators.  Unfortunately,  in  rising,  it  ttmdc 
against  a  cornice,  was  torn,  and  fell  to  the  ground.  Hie 
inventor  proposed  renewing  his  experiment,  but  the  people 
had  denounced  him  to  the  Inquisition  as  a  sorcerer,  and  he 
withdrew  inio  Spain,  where  he  died  in  an  hospital. 
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Steam-Engines,  p.  47. 

<'  The  expansive  force  of  steam  was  known,  in  some  Ae^ 
gree,  to  the  ancients.     Hero,  of  Alexandria,  describes  an 
application  of  it  to  produce  a  rotative  motion  by  the  redaction 
of  steam  issuing  from  a  sphere  mounted  upon  an  axis,  throogh 
two  small  tubes  bent  into  tangents,  and  issuing  from  the  op- 
posite sides  of  the  equatorial  diameter  of  the  sphere;  thespheie 
was  supplied  with  steam  by  a  pipe  communicadng  with  a  pan 
of  boiling  water,  and  entering  the  sphere  at  one  of  its  poles. 
"  A  French  writer,  about  the  year  1630,  describes  a  me- 
thod of  raising  water  to  the  upper  part  of  a  house,  by  fiUine 
a  chamber  with  steam,  and  suffering  it  to  condense  of  itself; 
but  it  seems  to  have  been  mere  theory,  as  his  method  was 
scarcely  practicable  as  he  describes  it.     In  1 655,  the  Mar* 
uis  of  Worcester  mentions  a  method  of  raising  water  by 
re,  in  his  Century  of  Inventions ;  but  he  seems  only  to  have 
availed  himself  of  the  expansive  force,  and  not  to  have  known 
the  advantages  arising  from  condensing  the  steam  by  an  injco- 
tion  of  cold  water.     This  latter  and  most  important  improve- 
ment  seems  to  have  been  made  by  Capt.  S  a  very,  some  time 
prior  to  the  year  1698,  for  in  that  year  his  patent  for  the 
use  of  that  invention  was  confirmed  by  act  of  parliament. 
This  gentleman  appears  to  have  been  the  first  who  reduced 
the  machine  to  practice,  and  exhibited  it  in  a  useful  form. 
This  method  consisted  only  in  expelling  the  air  from  a  vessel 
by  steam,  and  condensing  the  steam  by  an  injection  of  cold 
water,  which  making  a  vacuum,  the  pressure  of  the  atmos- 
phere forced  the  water  to  ascend  into  the  steam-vessel  through 
a  pipe  of  21  to  26  feet  high,  and  by  the  admission  of  dense 
steam  from  the  boiler,  forcing  the  water  in  the  steam-vessel 
to  ascend  to  the  height  desired.     This  construction  was  de- 
fective, because  it  required  very  strong  vessels  to  rcaisc  die 
force  of  the  steam,  and  because  an  enormous  quantity  of 
steam  was  condensed  by  coming  in  contact  with  the  cold  wip 
ter  in  tlic  steam-vessel. 

**  About,  or  soon  after  that  time,  M .  Papik  attempted  a 
steam-engine  on  similar  principles,  but  rather  more  defective 
in  its  construction. 

*^  The  next  improvement  was  made  very  soon  afterwards 
by  Messrs.  Newcomen  and  Cawley,  of  Dartmoith:  it 
consisted  in  employing  for  the  steam-vessel  a  hollow  cylinder, 
shut  at  bottom  and  o[)cn  at  top,  furnished  with  a  pistoa  did^ 
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ing  easily  up  and  down  in  it,  and  made  tight  by  oakom  or 
hemp,  and  covered  with  water.  This  piston  is  suspended  by 
chains  from  one  end  of  a  beam,  moveable  upon  an  axis  in 
the  middle  of  its  length  :  to  the  other  end  of  this  beam  tue 
suspended  the  pump-rods. 

<<  The  danger  of  bursting  the  vessels  was  avoided  in  this 
machine;  as,  however  high  the  water  was  to  be  raised,  it 
was  not  necessary  to  increase  the  density  of  the  steam,  but 
only  to  enlarge  tne  diameter  of  the  cylinder. 

*'  Another  advantage  was,  that  tne  cylinder,  not  being 
made  so  cold  as  in  Savery's  method,  much  less  steam  was 
lost  in  filling  it  after  each  condensation. 

"  The  machine,  however,  still  remained  imperfect,  for 
the  cold  water  thrown  into  the  cylinder  acquired  heat. from 
the  steam  it  condensed,  and  being  in  a  vessel  exhausted  of 
air,  it  produced  steam  itself,  which,  in  part,  resisted  the  ac* 
tion  of  the  atmosphere  on  the  piston ;  were  this  remedied  by 
throwing  in  more  cold  water,  the  destruction  of  steam  in  the 
next  filhng  of  the  cylinder  would  be  proportionally  increased. 
It  has,  therefore,  in  practice,  been  found  advisable  not  to 
load  these  engines  with  columns  of  water  weighing  more 
than  seven  pounds  for  each  square  inch  of  the  area  of  the 
piston.  The  bulk  of  water,  when  converted  into  steam,  re- 
mained unknown,  until  Mr.  J.  Watt,  then  of  Glasgow, 
in  1764,  determined  it  to  be  about  1800  times  more  rare  than 
water.  It  soon  occurred  to  Mr.  Watt,  that  a  perfect  en- 
gine would  be  tliat  in  which  no  steam  should  be  condensed 
in  filling  the  cylinder,  and  in  which  the  steam  should  be  so 
perfectly  cooled  as  to  produce  nearly  a  perfect  vacuum. 

**  Mr.  Watt  having  ascertained  the  degree  of  heat  in 
which  water  boiled  in  vacuo,  and  under  progressive  degrees 
of  pressure,  and  instructed  by  Dr.  Black's  discovery  of  fau* 
tent  heat,  having  calculated  the  quantity  of  cold  water  ne- 
cessary to  condense  certain  quantities  of  steam  so  far  as  to 
prodiKc  the  exhaustion  required,  he  made  a  communicadoa 
from  the  cylinder  to  a  cold  vessel  previously  exliausted  of  air 
and  water,  into  which  the  steam  rushed,  by  its  elasticity, 
and  became  immediately  condensed.  He  then  adapted  a  co- 
ver to  the  cylinder,  and  admitted  steam  above  the  piston  to 
press  it  down  instead  of  air,  and  instead  of  applying  wafer, 
he  used  oil  or  grease  to  fill  the  pores  of  the  oakum,  and  to 
lubricate  the  cylinder. 

**  He  next  applied  a  pump  to  extract  the  injection  water, 
the  condensed  steam,  and  the  air,  from  the  condensing  vcskIi 
every  stroke  of  the  engine. 
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*^  To  prevent  the  coolinfi^  of  the  cylinder  by  the  contact  of 
the  external  air,  he  surrounded  it  widi  a  case  containing  steam» 
which  he  again  protected  by  a  coverii^  of  matters  which 
conduct  heat  slowly. 

"  This  construction  presented  an  easy  means  of  regulating 
die  power  of  the  engine,  for  the  steam  being  the  acting 
power,  as  Ae  pipe  which  admits  it  from  the  boiler  b  more 
or  less  opened,  a  greater  or  smaller  quantity  can  enter  during 
the  time  of  a  stroke,  and,  consequently,  the  engine  can  act 
with  exactly  the  necessary  degree  of  energy. 

**  Mr.  Watt  gained  a  patent  for  his  engine  in  1768,  but 
the  further  prosecution  of  his  desi^s  was  delayed  by  other 
iTocations  till  1775,  when,  in  conjunction  with  Mr.  Boul* 
TON,  of  Soho,  near  Birmingham,  numerous  experimentB 
were  made,  on  a  large  scale,  by  their  united  ingenuity,  and 
great  improvements  added  to  the  machinery,  and  an  act  of 
parliament  obtained  for  the  prolongation  of  their  patent  for 
twenty-five  years :  they  have,  since  chat  time,  drained  many 
of  the  deep  mines  in  Cornwall,  which,  but  for  the  happy 
union  of  such  genius,  must  immediately  have  ceased  to  work. 
One  of  these  engines  works  a  pump  of  eighteen  inches  dia- 
meter, and  upwards  of  a  hundred  fathom,  or  600  feet  high, 
at  the  rate  of  ten  or  twelve  strokes,  of  seven  feet  long  each, 
in  a  minute,  and  that  with  one  fifth  part  of  the  coals  which 
a  common  engine  would  have  taken  to  do  the  same  work. 
Hie  power  of  this  engine  may  be  easier  comprehended,  by 
saying,  that  it  raised  a  weight  equal  to  81,000  pounds,  eighty 
feet  high,  in  a  minute,  which  is  equal  to  the  combined  ac- 
tion of  two  hundred  good  horses.  In  Newcomen's  en- 
gine this  would  have  required  a  cylinder  of  the  enormous 
diameter  of  1 20  inches,  or  ten  feet ;  hut  as  in  this  engine  of 
Mr.  Watt  and  Mr.  Boulton  the  steam  acts,  and  a  vacuum 
is  made,  alternately  above  and  below  the  piston,  the  power 
exerted  is  double  to  what  the  same  cylinder  would  otherways 
produce,  and  is  further  augmented  by  an  inequality  in  the 
length  of  the  two  ends  of  the  lever. 

"  These  gentlemen  have  also,  by  other  contrivances,  ap- 
plied their  engines  to  the  turning  of  mills  for  almost  every 
purpose,  of  which  that  great  pile  of  machinery,  the  Albion 
Mill,  is  a  well-known  instance.  Forges,  slitting-mills,  and 
other  great  works,  are  erected  where  nature  has  lumished  no 
running  water,  and  future  times  may  boast  that  this  grand 
find  useful  engine  was  invented  and  perfected  in  our  own 
country." — Botanic  Garden^  Pail  i.  p.  154.  New- York  edit. 
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Sounds  in  Afferent  Gases,  p.  50. 

That  the  dtSercnt  guei  have  difiercnc  (fcgrecs  of  power  m 
the  propagation  of  souncl,  both  with  rnpect  to  intensity  and 
lone,  hai  been  known  itnce  the  year  \im,  about  which 
time  Dr.  Priestley,  and  Profetsor  Pfrolle,  of  Turin, 
instltuied  a  set  of  cxpcrimcntt  on  this  suhjti  t,  in  wliich  they 
(ubstantially  agreed.  Since  that  time  Professor  Jacuuik,  of 
Vienna,  at  the  desire  of  Dr.  Chladn'i,  umlenook  a  new 
course  of  experiments,  with  a  view  to  the  investigation  of 
this  subjcrr.  The  results  of  these  experiments  arc  to  dif- 
ferent, and  even  ronti^dirtory,  when  compared  with  the 
former,  that  it  is  difficult  to  say  on  which  ude  the  truth  lie*. 


Achromatic  Telescope,  p.  54. 

It  appears  that  Dolland  waa  not  the  first  penoa  who 
invented  Achromatic  gUaaet,  As  early  as  1729,  Cheiter 
Mure  Hall,  Esq.  of  More-Hall,  in  the  county  of  Essex, 
in  South -Britain,  as  appears  by  his  papers,  considering  the 
different  humours  of  the  eye,  inia^iticd  they  were  placed  m 
as  to  correct  the  difierent  rcfrangibility  of  li^t.  He  then 
conceived,  that  if  he  could  find  substances  having  such  pri>- 
pcr[io$  as  lie  supposed  these  humours  might  possess,  he  should 
be  enabled  to  construct  an  object  glass  that  would  show  ob- 
jects colourless.  After  many  experiments,  he  had  the  sood 
foruine  to  find  these  properties  in  two  different  kinds  of  glass; 
and  by  forming  lenses  made  of  such  glass,  and  making  thera 
disperse  the  rays  of  light  in  contrary  directions,  he  succeeded. 
About  1133  he  completed  several  achromaiir  object  glasses, 
(though  he  did  not  give  them  this  name}  tint  bore  an  aper- 
ture of  more  than  two  and  an  half  inches,  though  the  focal 
length  did  not  exceed  twenty  inches.  One  of  these  glasses, 
wliich,  in  1790,  was  in  possession  of  tlic  Rev.  Mr.  Smith, 
of  Charlutlc-strect,  Rathbone  Place,  London,  has  been  ex- 
amined by  se»eral  gentlemen  of  eminence  in  the  scientific 
world,  aiid  found  to  possess  the  properties  of  the  picscnt 
Aclironiaiic  glasses. 

In  the  Ilia!  at  Westminster- Hall,  about  the  patent  for  n^ 
iug  Aclifomotic  1  clcicopes,  Mr.  Hall  was  allowed  lo  M 
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the  inventor;  but  Lord  Mansfield  observed,  '<  that  it  was 
not  the  person  who  locked  up  his  invention  in  his  scrutoire 
that  ought  to  profit  by  a  patent  for  such  invention^  but  he 
who  brought  it  forth  tor  the  benefit  of  the  public." 

That  \fr.  Ayscough,  optician,  on  Ludgate-Hill,  was  in 
possession  of  one  of  Mr.  Hall's  Achromatic  Telescopes  ia 
1754,  is  a  (act  indisputable. — Gentleman^ s  Magazine^  vol.  Ix. 
Part  II.  for  1790,  p.  890,  &c. 

A  new  method  of  constructing  dichromatic  Telescopes  was 
invented,  a  few  vears  ago,  by  Professor  Blair,  of  Edin- 
burgh. This  metnod  consists  in  the  use  of  one  or  moT^ fluid 
mediums^  of  which  the  dispersive  powers,  being  opposed  to 
each  other,  not  only  correct  the  focal  irregularities  of  the 
extreme  rays  of  the  Newtonian  Spectrum,  but  likewise  thofe 
near  the  middle ;  to  which  former  opticians  had  litde,  if  at 
all  attended.  From  some  unknown  cause,  however,  this 
kind  of  achromatic  telescope  has  not  been  much  used.  For 
a  further  account  of  it,  see  the  Transactions  of  the  Rqjfol 
Society/  of  Edinburgh^  vol.  iii. 


Telegraph,  p.  56. 

Mr.  Jonathan  Grout,  of  Massachusetts,  in  1799,  in- 
Tented  a  Telegraph  on  a  plan  which  is  said  to  be^sKncially 
different  from  any  now  in  use  in  Europe.  It  has  been  for 
some  time  in  operation  between  Boston  and  Martha's  Vine- 
yard, at  which  distance  (90  miles)  Mr.  Grout  has  asked 
a  question  and  received  an  answer  in  less  than  ten  minutes. 


Astronomy. 

Newton,  p.  58. 

Among  the  honours  of  the  eighteenth  century,  it  ought 
to  be  considered  as  none  of  the  least,  that  the  immortal  New- 
ton lived  the  last  27years  of  his  life,  and  closed  his  glorious 
career  in  this  age,  Tne  character  of  this  stupendous  Genius 
is  too  well  known  to  require  any  details  on  the  subject  in  this 
place;  but  as  his  name  so  frequently  occurs  in  these  volumes, 
and  especially  in  the  section  on  Astronomy,  it  may  not  be 
improper  to  compress  into  a  few  lines  the  following  facts  and 
dates  concerning  him. — He  was  bom  in  Lincolnshire^  in  tbo 
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yvSir  1 642.  He  was  educated  at  the  University  of  Cambridge^ 
where  he  graduated  A.  B.  in  1664,  and  A.  M.  in  1668.  He 
had  made  some  of  his  greatest  discoveries,  and  had  laid  ibt 
foundation  of  his  Principia  and  his  Optics^  before  he  was 
24  years  of  age.  He  was  made  Warden  of  the  Mint  in  1696, 
and  Master  of  that  institution  in  1699,  which  office  he  held 
till  his  death,  which  took  place  in  1727,  in  the  85th  year  of 
his  age.  He  received  the  honour  of  knighthood  from  Queen 
Anne,  in  1705. 


New  Planets,  p.  6S. 

Since  the  close  of  the  eighteenth  century  two  new  Planeto 
have  been  discovered.  The  first  was  discovered  January*  I  ^ 
1801,  by  M.  PiAzzi,  of  Palermo,  in  Sicily^  It  is  callea  hj 
the  discoverer  Ceres^  but  by  his  brother  astronomers  Ptazzim 
The  second  was  discovered  on  the  28th  of  March,  1 802,  bj 
M.  Olbers,  of  Bremen,  and  is  called  by  him  PallaSf  but 
others  attach  to  it  the  name  of  Olbers. 

The  Planet  Piazzi  (or  Ceres)  revolves  between  Mara 
and  Jupiter.  It  is  not,  apparently,  larger  than  a  fixed  star  of 
the  eighth  ma0;nitude.  The  inclination  of  its  orbit  to  the 
plane  of  the  ecliptic  is  about  10  deg.  36  min.  57  sec.  and  the 
time  of  its  periodical  revolution  is  four  j^ears,  seven  months^ 
and  ten  days.  * 

TTie  Planet  Others  (or  Pallas)  also  revolves  in  the  wide 
space  between  Mars  and  Jupiter.  It  differs  very  little  in  ap^ 
pearance  from  stars  of  the  eighth  magnitude.  The  tnclinarioob 
of  its  orbit  to  the  plane  of  the  ecliptic  is  35  deg.  a  venr  eseu 
traordinary  degree  of  obliquity,  which  shows  that  the  Zodiac 
must  be  considerably  enlarged,  if  we  continue  to  distinguish 
by  that  name  the  zone  in  the  heavens  in  which  all  the  planets 
perform  their  revolutions.  The  period  of  its  revolution  ii 
four  years,  eight  months,  and  three  days. 

The  orbits  of  these  two  planets  are  nearer  together  diaa 
those  of  any  others  in  our  system.  '  In  its  distance  6*001  the 
Sun  Piazzi  varies  from  21  to  25,  and  Olbers  fi'om  27  to  2Sp 
taking  the  distance  of  the  earth  as  the  standard,  and  estiitiat^ 
ing  it  at  10. 

In  observing  the  phenomena,  and  in  calculating  the  ele* 
ments  of  these  planets,  besides  the  discoveren,  Herschell, 
De  la  Lande,  Delambre,  and  BurckhardTi  btvepar^. 

-JO 
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ticularly  distinguished  thetiiselves.*->Mr.  Herschell  \to* 
poses  to  designate  these  celestial  bodies,  for  the  present,  by 
the  term  "  Asteroids." 


Catalogues  of  Stars,  p.  65. 

Catalogues  of  Stars  are  of  two  kinds,  either  ^  collected 
into  certain  figures  called  Constellations^  or  according  to  their 
right  ascensions^  or,  in  other  words,  according  to  their  order 
in  passing  over  the  meridian. 

I'he  first  specimen  of  this  latter  kind  of  Catalogue,  that  is^ 
according  to  the  order  of  the  right  ascensions,  was  that  pub- 
lished by  De  la  Catlle,  in  1755.  It  contains  the  right 
ascensions  and  declinations  of  307  stars,  adapted  to  the  hc^ 
ginning  of  the  year  1750.  In  1757  the  same  great  astro- 
nomer published  his  Astf^nonii/e  Fundavienta^  containing  a 
catalogue  of  the  right  ascensions  and  declinations  of  398  stars. 
And  in  1763,  the  year  after  his  death,  was  published  di» 
Caelum  Austrak  Stelliftrum^  also  by  the  same  author,  go&« 
taining  a  catalogue  of  the  places  of  1942  stars. 

In  the  Nautical  Almanack  for  1773  is  given  a  catalognt 
of  387  stars,  in  right  ascension,  declination,  longitude,  and  la^ 
titude,  derived  from  the  observations  of  the  celebrated  Dr« 
Bradley,  Astronomer  Royal  of  Great-Britain;  adapted  to 
the  beginning  of  the  year  1760. 

In  1775  was  published  a  catalogue,  among  the  papers  of 
the  late  Tobias  Mayer,  containing  the  right  ascensions  and 
declinations  of  998  stars,  which  may  be  occulted  by  the 
Moon  and  Planets^  adjusted  to  the  year  1756. 

At  the  end  of  the  first  volume  of  **  Astronomical  Obsenm- 
fions  made  at  the  Royal  Observatory  at  Greenwich,*'  pub- 
lished in  1776,  Dr  Maskelyne,  the  present  Astronomer 
Royal,  has  given  a  catalogue  of  the  places  of  34  principal 
stars,  in  right  ascension,  and  north  polar  distance;  adapted 
to  the  beginning  of  the  year  1770. 

In  1782,  M.  Bode,  of  Berlin,  published  a  very  extensive 
<:ataK)gue  of  5058  stars,  collected  from  the  observations  of 
Jlamstead,  Bradley,  Hevelius,  Mayer,  De  la 
Cailli:,  Messier,  Monnier,  D'Arquier,  and  othcir 
astronomers;  all  adapted  to  the  beginning  of  the  year  1780, 
and  accompanied  with  a  celestial  Atlas,  or  set  of  maps  of  the 
constellations,  engraved  in  a  most  delicate  and  beautiful 
manner. 
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To  these  may  be  added  Dr.  Herschell's  catalogue  of 
double  stana,  printed  in  the  Philosophical  Transactions  for 
1782  and  1783;  M£Ssi£R'jfi^iu/<r  and  clusters  of  stai^  pu.b» 
lished  in  the  Connoissance  des  Ttnnos  for  1784;  and  Her- 
schell's  catalogue  of  the  same  kind,  given  in  the  Philoso^ 
phical  Transactions  for  1786. 

In  1792,  Dr.  Zach,  of  Gotha,  annexed  to  his  Tabulcc 
Motuitm  Solis  a  new  catalogue  of  the  principal  fixed  stars, 
from  his  own  observations,  made  in  the  years  1787,  1788. 
1789,  1790.  This  catalogue  contains  the  right  ascensions 
and  declinations  of  38 1  principal  stars;  adapted  to  the  begin- 
ning of  the  year  1 800. 

But  all  these  catalogues  yield,  both  in  extent  and  value,  to 
that  of  the  De-Lalandes,  whose  diligence,  skill,  and  per- 
severance, in  this  department  of  astronomical  observation,  do 
them  the  highest  honour. — Supplement  to  the  Encyclopedia, 


Herschell's  Construction  of  the  Heavens^  iCc.  p.  66.    f 

This  celebrated  Astronomer  has  given  a  very  sublime  and 
curious  account  of  the  Construction  of  the  Heavens^  with  his 
discovery  of  some  thousands  of  nebula ^  or  clouds  of  stars; 
many  or  which  are  much  larger  collections  of  stars  than  all 
those  put  together  which  are  visible  to  our  naked  eyes,  added 
to  those  which  form  the  galaxy,  or  milky  zone  which  sur- 
rounds us.  He  observes,  that  in  the  vicinity  of  those  clus- 
ters of  stars  there  are  proportionally  fewer  stars  than  in  other 
parts  of  the  heavens ;  and  hence  he  concludes  that  th^y  have 
attracted  each  other,  on  the  supposition  that  infinite  space  was 
at  first  equally  sprinkled  with  them.  Mr.  Herschell  think^ 
he  has  further  shown,  that  the  whole  sidereal  system  is  gra^ 
dually  moving  round  some  centre,  which  may  be  an  opaquq 
mass  of  matter.     See  Philos.  Trans,  vol.  Ixxix. 


Astronomical  Records  in  Egtfpt,  p.  68. 

Professor  Testa,  of  Rome,  has  read  to  thp  Academy  of 
Religion  there,  a  memoir  written  by  him,  in  which  he  proves, 
in  the  most  evident  manner,  that  the  Zodiacs^  lately  disco- 
vered in  Kgypt,  have  not  that  antiquity  which  some  pretend 
to  ^ive  diem,  and,  consequently,  that  they  prove  nothing 
against  die  chronology  or    Moses.     He  asscru  tb^t   ttif 
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Egyptians  were  not  acquainted  with  the  motion  ^f  the  fixed 
stars  in  lon^tude,  and  that  Hipparchus  was  the  first  who 
discovered  it.  Hipparchus,  the  astronomer  here  alluded  ta, 
was  a  native  of  Nicea,  and  flourished  about  the  year  1 29 
before  Jesus  Christ.  Professor  Testa  remarks  alsoy  that 
the  2^iac  of  Dindora  is  found  in  a  temple  of  Grecian  archi- 
tecture, which  bears  the  name  of  Tiberius;  that  this  temple 
not  being  two  thousand  years  old,  the  Zodiac  discovered  in 
it  cannot  have  existed  above  four  thousand;  that  in  theao 
Zodiacs  is  seen  the  sign  of  Libra,  a  constellation  absolutely 
unknown  to  the  ancient  Egyptians.  It  appears,  therefore, 
that  a  certain  class  of  philosophers  will  not  derive  from  the  £»• 
covery  of  these  2^acs  that  advantage  which  they  expected. 


Invention  of  the  Quadrant  by  Godfrey,  p.  71. 

It  Is  asserted,  in  the  above-mentioned  page,  «that  the  cele* 
brated  instrument  called  the  Quadrant^  which  bears  the  name 
of  Mr.  Hadley,  and  which  is  generally  ascribed  to  him 
as  the  inventor,  was  really  invencra  by  Mr.  Thomas  God* 
frey,  of  Philadelphia.  It  will  be  proper,  in  this  place,  to 
give  the  reader  some  account  of  Mr.  Godfrey,  and  of  die 
evidence  on  which  the  above  assertion  was  made. 

The  fullest  and  most  satisfactory  informatbn  on  both  these 
points,  which  the  author  has  been  able  to  obtain,  is  presented 
in  the  following  letters,  extracted  from  t\it  American  Maga-» 
zine^  for  the  months  of  July  and  August,  1758.  Two  of 
these  letters  are  written  by  James  Logan,  Esq.  die  diadn- 
guished  classic  scholar  and  botanist  whose  name  has  been 
mentioned  in  several  parts  of  this  work.  For  furnishing  him 
with  accurate  copies  of  these  documents,  the  author  it  indebted 
to  his  friend  Ebenezer  Hazard,  Esq.  of  Philadelphia,  a 
gentleman  who  has  been  long  distinguished  for  his  researches 
in  various  departments  of  American  history,  and  who  has  pro* 
bably  amassed  a  larger  store  of  curious  relics  and  facts  relat* 
ing  to  this  extensive  subject,  than  any  other  individual  in  the 
United  Stales. 

J^ro7?i  the  American  Magazine  for  July,  1758,  j^.  475. 

To  tlie  Proprietors^  He. 
Gentlemen, 
All  civilized  states  have  thought  it  their  honour  to  have 
men  of  great  ingenuity  bom  or  bred  among  them.     Many 
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chies  of  ancient  Greece  had  long  and  sharp  contentions  for 
the  honour  of  Homer's  birth-place.  And  in  later  timet  yo^ 
lumes  have  been  written  in  Europe^  iQ  disputing  v/hich  city 
had  the  true  claim  to  the  invention  of  the  art  of  printing. 
Nor  is  it  to  be  wondered  that  mankind  should  be  so  gene- 
ndly  eager  in  this  respect*  since  nothing  redounds  mtrt  to 
the  honour  of  any  state  than  to  have  it  said  that  some  science 
of  general  utility  to  mankind  was  invented  or  improved  by 
them.  Nevertheless  it  often  happens  that  the  true  author  of 
many  an  useful  invention,  either  by  accident  or  fraud,  Ioae» 
the  credit  diereof,  and,  JFrom  age  to  age,  it  passes  in  the 
name  of  another.  Thus  it  happened,  heretofore,  to  Colum- 
bus and  many  others;  and  thus  also  it  lu|s  happened  to  a  native 
of  Philadtlphia. 

Mr.  Thomas  Godfrey,  it  is  well  known  to  many  of  u» 
here,  was  the  real  inventor  of  that  very  useful  instrument 
called  Hadley's  Quadrant  or  Octant.  To  him  the  merit  is 
due,  and  to  his  posterity  the  profit  ought  to  belong.  This 
will  fully  appear  from  the  three  following  genuine  letters^ 
which,  I  persuade  myself,  you  will  think  worthy  of  being 
recorded  in  your  Magazine,  in  order  to  restore,  as  £ir  as 
possible,  the  credit  of  that  invention  to  our  city,  and  to  the 
posterity  of  Mr.  Godfrey.  How  he  came  to  be  deprived 
of  it  may  be  made  a  question  by  some.  I  answer  that  Mr. 
Godfrey  sent  the  instrument  to  be  tried  at  sea  by  an  ac- 
quaintance of  his,  an  ingenious  navigator,  in  a  voyage  to 
Jamaica^  who  showed  it  to  a  Captam  of  a  ship  tliere  |usc 
going  for  £?igiandj  by  which  means  it  came  to  the  know. 
ledge  of  Mr.  Hadley,  thougli,  perhaps,  without  his  being 
told  the  name  of  the  real  inventor.  This  fact  is  sufficiently 
known  to  many  seamen  and  others  vet  alive  in  this  city;  and 
established  beyond  doubt  by  the  following  letters,  written 
about  that  time.  It  is,  therefore,  submitted  to  the  wodd, 
whether,  after  perusing  the  letters,  they  ought  not,  in  justice, 
to  call  that  instrument,  for  the  future,  Godfrey's^  and  not 
Hadley's  Quadrant. 

7o  /)r.  Edmund  Halley.* 

Esteemed  Friend, 

The  discovery  of  the  Longitude  having,  of  late  years,  em- 
ployed the  thoughts  of  many,  and  the  world  now  expecting, 

•  An  introciuctor>'  pai)er,  which  I  have  not  transcribed,  not  thinking 
it  important,  mentions  this  letter  as  No.  435  in  the  Pbiioicphieai  Trans- 
aetioru,  and  entitled  an  **  Account  of  Mr.  Thomas  Godfrey's  Improve* 
mcnt  of  Davis's  Quadrant  transferred  to  the  Mariner's  Bow."       K.  H. 
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from  thy  great  sagacity  and  industry,  some  advances  towards 
it,  far  exceeding  all  former  attempts,  from  the  motion  of  the 
moon,  to  the  ascertaining  of  which  thy  labours  have  so  lone 
and  happily  been  directed ;  the  following  notice,  I  hope,  wiU 
neither  be  thought  unseasonable,  nor  prove  unacceptable. 
That  the  success  of  this  method  depends  on  finding  the  Moon's 
true  place  for  one  meridian  by  calculation,  and  for  another  by 
observation,  I  think  is  generally  allowed;  the  first  of  which 
being  depended  on  from  thy  great  genius,  what  remains  is 
some  certain  method  for  observation,  practicable  on  that  un- 
certain element,  the  sea.  In  order  to  this,  thy  predecessor  at 
Greenwich^  if  I  mistake  not,  for  some  years,  published  his 
calculations  for  the  moon's  future  appulse  to  the  fixed  stars, 
which  would  save  all  observation,  but  that  of  a  glass;  but 
these  not  often  happening,  and  the  moon  often  having  a  con- 
siderable parallax  when  they  did,  that  project  dropt. 

For  finding  her  place  by  taking  her  greater  distances  from 
stars,  the  fore-staff  or  cross-stafr  cannot  be  exact  enough: 
and  Quadrants,  Sextants,  &c.  with  two  Telescopes,  are  iai« 
practicable  at  sea. 

Dr.  Bi£ST£R*s  late  proposal  for  taking  the  difference  of 
rad.  ascension  between  the  moon  and  a  star,  if  that  should 
prove  practicable  with  sufficient  exactness,  would  undoubtedly 
answer  the  intention  of  all  that  is  to  be  expected  from  the 
moon,  if  her  place  were  taken  on  or  near  the  meridian.  But 
to  keep  the  arch  of  this  instrument  in  the  plane  of  the  equa*  * 
tor,  and,  at  the  same  time,  view  two  objects  of  unequal  al- 
titudes, and  considerable  distance  from  each  other,  by  the 
edges  of  two  sights,  with  the  necessary  accuracy,  will  not» 
perhaps,  be  so  easy  in  practice  as  he  would  have  it  believed. 

I  shall,  therefore,  here  presume,  from  thy  favour  shown 
me  in  England,  in  1724,  to  communicate  an  invention  that, 
whether  it  answer  the  end  or  not,  will  be  allowed,  I  believe, 
to  deserve  thy  regard.     1  have  it  thus: 

A  young  man,  bom  in  this  country,  Thomas  Godfrey 
by  name,  by  trade  a  glazier,  who  had  no  other  educatioa 
than  to  learn  to  read  and  write,  with  a  little  common  arith- 
metic, having,  in  his  apprenticeship  with  a  very  poor  man 
of  that  trade,  accidentally  met  with  a  mathematical  book, 
took  such  a  fancy  to  the  study,  that,  by  the  natural  strength 
of  his  genius,  without  any  instructor,  he  soon  made  himself 
master  of  that,  and  of  every  other  of  the  kind  he  could  bor- 
row or  procure  in  English;  and  finding  there  was  mor^ 
to  be  had  in  Latin  books,  under  all  imaginable  discourage* 
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ments,  applied  hiniseif  to  the  study  of  that  language,  till  be 
could  pretty  well  understand  an  author  on  these  subjects;  after 
which,  the  first  time  I  ever  saw  or  heard  of  him,  to  my 
knowledge,  he  came  to  borrow  Sir  Isaac  Newton's  Prm* 
cipia  of  me.  Inquiring  of  him  hereupon  who  he  was,  I  was 
indeed  astonished  at  his  request;  but  after  a  little  discourse,  he 
soon  became  welcome  to  that  or  any  other  book  I  had.  This 
young  man,  about  eighteen  months  since,  told  mc  he  had 
for  some  time  been  thmking  of  an  instrument  for  taking  the 
distances  of  stars  by  reflecting  speculums,  which  he  believed 
might  be  of  service  at  sea ;  and  not  long  after  he  showed  me 
a  common  sea  Quadrant,  to  which  he  had  fitted  two  pieces 
of  fooking-glass  in  such  a  manner  as  brought  two  stars,  at 
almost  any  distance,  to  coincide  ;  the  one  by  a  direct,  the 
other  by  a  reflected  ray,  so  that  the  eye  could  take  them  both 
together  as  joined  in  one,  while  a  moving  label  or  index  on 
the  graduated  arch  marked  exactly  half  their  distance :  fori 
need  not  say  that  the  variations  of  the  angles  of  reflecttoQ 
from  two  speculums  are  double  to  the  angle  of  the  inclination 
of  their  planes,  and  therefore  gives  but  half  the  angle  or 
arch  oF  the  distance,  which  is  the  only  inconveniency  that 
appears  to  me  to  attend  this;  But  as  it  may  be  made  so  sim- 
ple, easy  and  light,  as  not  to  be  much  more  unwieldy  or 
unmanageable,  though  of  a  considerable  leneth,  than  a  single 
telescope  of  the  same,  that  inconveniency  will  be  abundantly 
compensated. 

The  description  of  it,  as  he  proposes  it,  and  has  got  one 
made,  is  nearly  thus,  which  he  is  willing  I  should  communi- 
cate to  thee,  if  possibly  it  may  be  of  service. 

To  a  straight  ruler  or  piece  of  wood,  A  B,  of  about  three 
inches  in  breadth,  and  from  40  to  45  in  length  (or  of  any 
other  that  may  be  thought  convenient),  with  a  suitable  diick- 
ness,  an  arch  or  limb,  A  C,  of  about  30  degrees  to  the  m- 
dius,  K  L,  is  to  be  fixed.  To  the  upper  end  of  the  piece 
A  B,  a  piece,  D  D,  is  to  be  morticed,  and  in  it  the  centre 
K  taken,  so  that  O  P  may  be  about  six  inches,  and  the  angle 
K  O  P  about  40  degrees.  On  this  centre  K,  the  ruler  or  m- 
dcx  K  L  is  to  move,  having  a  fiducial  edge  below  answer- 
able to  the  central  point,  to  cut  the  graduations  on  die  limb. 
On  the  upper  end  of  this  index  a  speculum  of  silvered  glass, 
or  rather  metal,  exactly  plain,  E  F,  of  about  three  inches  in 
length  and  two  in  height,  is  erected  perpendicular  to  the 
plane  of  the  index,  and  also  nearly  at  right  angles  with  its 
sideS|  the  plane  of  the  reflecting  surfi^e  standing  exactly  over 
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the  central  point.  At  the  end  B,  of  the  piece  A  B,  another 
ipeculum  of  glass  is  to  be  in  the  same  manner  erccred,  which 
may  be  somewhat  less  than  the  other,  with  a  sqirare  or  oblong 
spot  in  it  unsilvcrcd,  that  a  star,  by  a  direct  ray,  may  be  seen 
ThroDgh  it;  and  the  back  of  this  speculum  should  be  guarded 
with  a  thin  brats  plate,  with  an  aperture  in  it  equal  to  the 
unsilvered  part  of  the  glass;  the  edge  of  the  aperture  toward 
H  to  be  exactly  straight,  dividing  between  the  silvered  and 
unsilvered  part  of  the  speculum,  and  standing  in  the  line  of 
the  axis  of  [he  telescope.  This  speculum  is  to  be  set  at  aa 
angle  of  about  20  deg.  with  the  square  of  the  piece  A  B,  or 
at  110  deg,  with  the  sides  of  it.  Upon  the  piece  A  B,  (he 
telescope  P  Q  is  fixed,  of  a  good  aperture  and  field,  wid) 
the  axis  placed  as  above. 
The  limb  is  to  be  graduated 
bv  diagonals,  or  parallel  cir- 
cles, to  half  degrees  and  half 
minutes,  beginning  from  C, 
which  are  to  be  numbered 
as  whole  ones.  And  if  it 
be  practicable  to  face  wood 
with  brass  without  warping, 
the  whole  face  should  be  so  QCf^ 
covered;  if  not,  then  along  n  " 
the  outward  edge  of  the 
limb  a  narrow  strip  of  brass 
plate  may  be  let  into  the 
face  of  it,  finely  and  equally 
indented  on  the  edge,  to 
take  a  screw  fitted  to  that 
toothing  to  be  fixed  on  the 
moving  index  at  L,  as  your 
instruments  are  made  that 
count  by  revolutions;  and 
then,  before  this  is  used,  it 
would  be  proper  to  take  the 
distance  of  the  two  objects 
first  nearly  by  a  fore-staff, 
and  fi'om  thence  accordingly 
tosettheindcx.  ITiisscrew,  I 
at  land,  would  be  highly  use-  r- 
ful,  but  at  sea  it  cannot  be  ~V^| 
wrought,  while  the  instru- 
ment IS  directed  by  the  lame 
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p>non«  thought  u  the  motions  of  the  moon  and  variation 
of  the  angle  m  btlt  slow,  il  may  be  brought  lo  exactoess  by 
oevcral  Iriali  iti  the  ititenrals  of  direttion.  Tlic  inttrument, 
as  above  doMrrlbedt  will  not  lakc  an  angle  of  much  above 
DO  tfegrees,  which,  for  (he  |>ur|Kise  intended,  may  be  fully 
nifficientk  But  if  tht  speculum  K  F  be  made  to  take  od^and 
put  on,  and  the  end  d(  the  index  al  K  be  so  notihed  as  to 
luhi  that  speculum  from  ita  fint  pcipcndiculatitr,  to  make 
an  onglfl  of  about  25  degrees,  it  *U1  then  take  any  distance 
to  100  degtees,  i 

By  thia  description  it  may  be  thttught  thM  (be  utmost  Been' 
iWcy  will  be  requited  in  making  the  instniment :  yet,  of  all  that 
ever  have  been  invented  of  bo  curious  a  Iditd,  it  Will  |)robably 
be  found  to  demand  the  least ;  for,  provided  the  speculunis  ax6 
good,  on  which  the  whole  depends,  if  the  Arst  E  F  be  Mit 
truly  over  the  centre,  the  limb  well  graduated,  and  the  oth^ 
speculum  be  also  set  perpendicular,  there  can,  I  think,  bri 
nt>  other  error  bitt  what  the  instrument  itsdf  will  easily  tec 
tify:  for  if  it  be  directed  to  one  star,  and  that  be  takeb,  at 
(he  same  time,  ,both  by  a  direct  ray  through  the  glass  O  Hj 
and  by  a  reflection  from  E  F,  both  exactly  coincidtng  at  O^ 
it  is  evi((ent  that  then  the  spcculums  are  exactly  parallel.  And 
if  this  falls  not  precisely  when  the  index  cuts  0  degrees.  If 
the  variation  be  noted,  this  constantly  added  or  snbtracted,- 
according  as  tt  falls,  will  fully  rectify  all  other  errors.  So  in 
fixing  the  speculum  K  F  to  another  angle,  as  has  been  pro.; 
posed,  the  like  method  may  or  most  be  taken,  viz.  to  observe 
two  siars  at  the  distance  of  about  l.i  o'  ■'^i}  dtguxs,  l>y  tlic 
Speculum,  in  its  first  sitnation,  and  dicn  ihc  same  siars  by  it 
aeain  in  its  second,  and  the  difTercnrc  of  the  intervention  of 
tfe  index  on  the  limb  being  noted,  and  constantly  added  to 
the  arches  taken  in  the  second  sicuaiion,  will  give  the  true 
distance.  'ITiis  method  of  observing  one  and  the  same  star, 
in  the  first  manner,  or  two  stars  in  the  second,  as  lias  been 
memioncd,  will  also  reciify  errors  even  in  the  spcculums;  for 
the  line  of  the  ray  K  O  is  in  all  f  i^fs  coiiMnnily  the  same; 
and,  upon  the  whole,  I  may  safely  ««v  thv  insuument  will 
be  found  much  more  certain  in  pim  tiie  than  at  first  it  mtf 
appear  in  theory,  even  to  some  gooil  Judces.  But  I  am  now 
setnible  1  have  trespassed  in  being  su  iorlteohr  when  wiitine 
to  Dr.  Halley  ;  ft>r  I  well  know  ihai,  lo  a  gentleman  noted 
for  his  excellent  talent  of  reading,  -tiii'rclK-odnig.  and  greatly 
improving,  less  would  have  been  stilScient;  but  as  t!iu>  pos- 
sibly may  be  communicated  by  thi;c,  1  shall  ciavc  leave  fur- 
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ther  to  add,  that  the  use  of  the  instrument  is  very  esGiy.  For 
if  tlie  index  be  set  so  near  t*he  distance  of  the  moon  and  Stan,- 
and  the  limb  so  held  as  to  cut  the  body  of  the  moon,  uppa 
directing  the  telescope  to  the  star,  her  image  wRI,  of  course, 
be  reflected  on  some  part  of  the  speculum  G  H.  Tliere  is 
no  absolute  necessity  the  scar  and  nK)on  should  coincide  ex- 
actly at  the  line  limiting  the  silvered  and  unsiWered  part  of 
the  latter  speculum;  for  the  transparent  part  of  that  glass  will 
often  reflect  the  moon's  image  sufficiently  for  the  telcscopo 
CO  take  ir,  and  if  her  limb  in  that  and  the  star  exactly  coia- 
cide  near  it,  it  may  be  sufiBcient,  though  the  nearer  to  chat 
line  the  better.  Now  their  distance  being  found,  die  tablet 
that  give  the  moon's  place  may  be  depended  on  for  her  diaF- 
meter  and  her  latitude,  which  last  being  known,  there  ars 
three  sides  of  a  triangle  given  to  find  the  angle  at  the  pole  of 
the  ecliptic,  which,  compared  with  the  star's  longitude,  de- 
termines her  place  for  that  instant :  for,  in  respect  to  her  la- 
titude when  she  is  swiftest  in  motion,  when  nearest  her  nodes^ 
and  when  die  inclination  of  the  orbs  is  greatest  (if  these  could 
all  happen  together),  yet  the  variation  of  her  latitude,  in  the 
space  of  one  hour,  equal  to  1 5  dcg.  of  longitude  on  the  earth, 
if  a  star  be  taken  somewhat  near  the  ecliptic,  and  not  very 
near  the  moon,  will  not  aher  the  angle  at  the  pole  but  a  very 
few  seconds.  I'he  nearness  of  the  speculum  G  H  is  no  dis- 
advantage, because  the  rays  come  reflected  in  the  same  man- 
ner as  they  come  direct.  It  may  be  needless  to  add  tbat, 
when  practicable,  the  moon  should  be  taken  when  near  the 
meridian — or  that  the  instrument  will  equally  take  the  dis- 
tance of  the  sun  from  the  moon,  when  visible,  as  she  often 
is,  in  the  day-time ;  for  which  purpose  there  must  be  a  place 
made  at  M  for  a  darkening  glass,  to  be  fixed  there  when  ne- 
cessary, and  the  telescope  directed  to  the  moon.  Nor  need  I 
add,  that  the  same  instrument  will  very  well  serve  for  taking. 
the  distance  of  any  two  stars,  a  comet,  &c.  always  taking 
the  brightest  by  reflection ;  all  which  is  obvious.  But  I  muss 
further  observe,  with  pleasure,  that  if  we  do  not  quite  mis* 
take  in  all  that  has  been  said  here,  there  is  now  a  method 
found  by  ic  to  obtain  what  is  equivalent  to  a  bodily  appulse  of 
the  moon  to  a  fixed  star,  or  to  the  sun  at  any  moment  whoa 
visible,  which,  indeed,  might  be  wished;  but  if  the  longU 
tude  could  ever  be  expected  to  be  determined  by  the  mo- 
tions of  tlic  moon  (to  which  end  J.  Flamstead's,  and  thy 
more  assiduous  labours  in  observing  her,  have,  I  suppose, 
been  principally  levelled),  and  this  instrument  be  duly  nude 
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4o  answer  what  is  proposed,  as  it  mav  be  framed  light  and 
easily  manageable,  rhou  will  then,  wiihthv  accunte  tables, 
have  obtained  the  great  desideratum,  and  all  that  ran  in  this 
v/zj  be  had  from  our  satelHtes.  And  if  the  method  of  dis- 
covering the  longitude  by  the  moon  is  to  mrer  with  a  reward, 
and  this  instrument,  which,  for  all  that  I  have  ever  read  or 
heard  of,  is  an  invention  attogether  new,  be  nude  nse  of, 
in  that  case  I  would  recommend  the  inventor  to  thy  justice 
and  notice.  He  now  gets  his  own  and  family's  bread  (for 
he  is  married)  by  the  laboui  of  his  own  hands  only,  by  that 
mean  trade.  He  had  begun  to  make  tables  of  the  moon,  on 
the  very  same  principles  with  thine,  till  I  lately  put  a  cnpv  of 
those  that  have  lain  so  many  years-  printed,  hot  not  pttbliMed, 
with  W.  Ihny's,  into  his  hands,  and  then^  highly  approv- 
ing them,  he  desisted.  We  both  wish  very  much  to  see  thy 
tables  completed,  and  ushered  into  the  world  by  thy  own 
hand.  On  the  receipt  of  this  I  shall  hope  for  a  line,  with 
thy  thoughts  on  it,  which,  however  they  prove,  will  afToriJ 
a  pleasure  to 

TTiy  fticnd, 

J.  LOGAN. 
Pennsylvania,  May  25,  1732. 

From  the  American  Magazine  for  August,  1758,  p.  528. 

To  the  Jioyal  Society. 

Gentlemen, 

As  none  arc  better  able  than  ihe  Royal  Society  to  prove 
Uid  judge  whether  such  inventions  as  are  proposed  for  the  ad- 
vancing useful  knowledge  will  answer  llie  pretensions  of  the 
inventors  or  not;  and  as  I  have  been  made  acquainted,  though 
at  so  great  a  distance,  of  the  can  Jour  of  your  learned  society 
in  giving  encouragement  to  such  as  merit  approbatinn,  I  have, 
therefore,  presumetl  lo  lay  before  the  society  the  following, 
craving  pardon  for  my  boldness. 

Finding  by  what  difficulty  a  tolerable  obstrv.ilion  of  the 
sun  is  taken  by  Davis's  Quailrant,  and  lli3t  in  using  it, 
unless  the  spot  or  shade  be  brought  (ruty  in  ihc  line  of  the 
horizon-vane,  the  observation,  when  made,  is  good  for  no- 
thing; to  do  which  requires  mu'-h  practice,  anil,  at  best,  is 
but  catching  an  observation  ;  and  considering  further  the  smiill- 
ness  of  the  60  dcgi  arch,  and  l\v:  aptness  of  wood  to  cast, 
firljich  makes  often  little  better  than  guen-work ;  I  thertftrt 
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applied  my  thoughts,  upwards  of  two  yean,  to  find  a  mort 
certain  iastrumcnt,  and  contrived  the  foHowing  iraprovcmcqt, 
sa  I  think,  in  the  make  and  use  of  the  bonr;  viz. 

The  quadrant  is  to  be  numbered  from  each  eod  to  SO  at 
the  other.  a»  in  die  figure.  The  sight  and  glan  vanea  arc  tbc 
same  wUh  the  common,  excepting  that  the  glaw  shonld  ba 
latter,  and  I  think  it  would  be  better  if  ground  to  the  Kg- 
ment  of  the  cylinder.  The  hoiizon-vane  should  be  like  thft 
in  the  figure  thereof  1  having  three  holes,  IICL;  one  hole,  I, 
to  fit  on  the  centre  of  the  Quadrant,  A  ;  the  other  two,  K  I, 
to  see  the  horizon  through,  whose  length  across  the  vase  may 
IfC  ooe-cighih  of  the  radius  A  B,  or  more;  the  horizoB-vant 
should  be  a  little  hollowed,  atuwerable  to  the  curvature  of 
the  circle  D  A  E,  or  cylinder,  whose  semi-diameter  A  H  ii 
tibout  scven-cleveptbs  of  A  B,  the  mdius  of  the  quadrapt. 


Ill  observing  with  this  Quadrant  at  sea,  let  the  sJgbl  and  ylati 
vanes  lie  kept  nearly  on  the  same  numbers,  or  at  equal  iljfc 
tances  fioni  the  ends  of  the  aich,  and  then  it  will  be  soffi^ 
ciently  exact  to  bring  the  spot  and  hnrizon  in  a  right  lioCt  0[ 
any  part  of  the  hotizon-vane,  by  moving  the  vanes  ncarei 
together  or  further  apart,  the  middle  of  the  liorizon-vane  be* 
ing  parallel  to  the  horizon,  then  the  zenith  distance  will 
be  the  sum  of  the  distances  of  the  vanes  from  the  end  of  the 
Quadrant  arch.  Foi,  putting  r'=tlie  radius  of  the  Quatlrant, 
a^=the  distance  nf  the  spot  from  the  middle  of  the  horizoo; 
vane,  j=thc  sine,  and  c=-lhe  cosine  of  half  the  sun's  alti- 
tude, unity  being  radius,  the  sine  of  the  error  will  be  nearly 
equal  to  c -J^x'-lii-';  and,  thcicfore,  when  greatest  (which  is 
when  tlie  zenith  distance  is  00.00,  or  47  d^.  4;inin.),  of  dif 
distance  of  tV  of  the  radius  of  the  Quadrjpt  from  the  mitUlo 
of  the  Iiorizoa-vanc,  it  is  but  1.30;  I  would  advice  to  brinf 


the  upper  or  lower  edge  of  the  spot,  and  not  the  fpiddl^  aofl 
horizon,  on  a  right  line,  and  then  subtract  or  add  aixtpen^  Mr 
qute$  for  the  sun's  semi^diameter  from  or  to  the  usach  ^kn 
lance  given  by  the  vane. 

JV.  £'  There  should  be  an  allowance  for  the  ohsanPcr*tf 
height  above  the  surface  of  the  sea,  by  subtracting  fotu",  fiv^ 
or  six  minutes.  A  table  of  this  Idud  woukl  noc  be  amiss  oif 
the  back  of  the  Quadram. 

There  may  be  some  graduations  put  on  the  staffs  near  the 
centre,  to  he  cut  by  a  plumb-line  hung,  or  a  pin  put  into  a 
small  hole*  for  land  observations.  Ooe  of  these  Quadrants^ 
hetwee*  eighteen  iochea  and  two  feel  radius,  if  weU  gndm^ 
ated,  will  be  sufficient  to  take  the  sun's  zenith  diatasee  withia 
two  or  three  minutes* 

Succeeding  so  well  with  the  sun,  encouraged  me  to>  take 
what  appeared  a  more  difficult  task,  the  finding  some  way  to 
take  the  altitude  of  the  stars  at  sea  (when  the  horizon  may  bd 
seen)  better  tiiaa  by  the  fore-^taff,  which  I  concluded  muH 
be  by  bringing  the  two  objects,  horizon  and  star,  togethefi 
I  first  considered  on(^  reflection ;  but  the  fitiuUs  of  D-AYit'a 
Quadrant  were  here  enlarged,  which  is  chiefly  the  flying  ot 
the  objects  from  each  other,  by  the  leas^  motion  of  the  in- 
strument. I  then  examined  wiiat  two  reflections  wouU  do^ 
which  perfectly  answered  my  desire,  being  equally  useful  m 
taking  the  distance  of  stars  from  each  other,  and  also  from 
the  napoo,  and  I  believe  practicable  at  sea ;  for  I  found  thai 
when  one  star  was  made  to  coincide  by  two  reflections  with 
another,  the  distance  of  these  stars  would  be  double  the  in^ 
cliuation  of  the  reflecting  planes,  as  may  be  easily  demoi»f 
strated. 

I  see  but  one  &ult  in  this  instrument,  and  that  is,  that  tknee 
feet  radius  in  this  has  a  graduation  no  larger  than  a  Qua<faaaC 
of  eighteen  inches  radius.  I  hope  Dr.  Hallet  has  received 
a  more  full  account  of  this  from  J.  Logan,  Esq.  therefbra 
I  shall  add  no  more  than  that  I  am,  gentlemen, 

Yours,  &c.  T.  GODFREY. 

Philadelphia,  Nov.  9,  1734. 

Page  529.  Extracts  from  **  A  further  Account  ofTViouA% 
Godfrey'^  Improvemmt  of  Davis'^  Suq^rant  trans^ 
f erred  to  the  Mariner** s  Bow.** 

Being  informed  that  this  improvement,  proposed  by  Th.o- 
masGodfrey,  of  this  place,  for  observing  the  sun*s  aki* 
tude  at  sea  with  more  ease  and  expedition  tlutn  is  pcacticaMt 
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by  the  common  instrument  in  use  for  that  purpose,  wa$  last 
"Winter  laid  before  the  Royal  Society,  in  his  own  description 
of  it,  and  that  some  gentlemen  wished  to  see  the  benefit  in- 
tended by  it  more  fully  and  clearly  explained,  I,  who  have 
here  the  opportunity  of  knowing  the  author's  thoughts  on 
such  subjects,  being  persuaded,  m  my  judgment,  that  if  the 
instrument,  as  he  proposes  it,  be  brought  into  practice,  it  will, 
in  many  cases,  be  of  great  scn'icc  to  navigation,  have,  there- 
fore, thought  it  proper  to  draw  up  a  more  full  account  of  it 
than  the  author  himself  has  given,  with  the  advantages  attend- 
ing it,  which,  if  approved  of  by  better  judgments,  to  whom 
what  I  ofler  is  entirely  submitted,  it  is  hoped  the  use  of  it 
will  be  recommended  and  further  encouraged,  as  well  as  tho 
author.  The  use  of  the  improvement,  with  its  conveniences, 
as  also  a  description  of  it,  are  as  follows. 

[Then  follows  a  repetition  of  the  account  of  Godfrey's 
having  studied — what  occurred  to  him  about  the  importance 
of  knowing  the  latitude  and  longitude  of  a  ship's  place,  &c. 
which  I  do  not  transcribe,  as  it  is  lengthy,  and  not  to  your 
purpose.  E.  H.J 

Page  532. — Some  masters  of  vessels  who  sail  from  hence 
to  the  JVest'Indies  have  got  some  of  them*  made,  as  well 
as  they  can  be  done  here,  and  have  found  so  great  an  ad- 
vantage in  the  facility  and  in  the  ready  use  of  them  in  those 
southerly  latitudes,  that  they  reject  all  others.  And  it  can 
scarce  be  doubted,  bqt  when  the  instrument  becomes  gene- 
rally known,  it  may,  upon  the  Royal  Society's  approbation, 
if  the  thing  appears  worthy  of  it,  more  universally  obtain  in 
practice.  It  is  now  four  years  since  Thomas  Godfrey  hit 
on  this  improvement:  for  his  account  of  it,  laid  before  the 
Society  last  winter,  in  which  he  mentioned  two  years,  was 
wrote  in  1732;  and  in  the  same  year,  1730,  after  he  was 
satisfied  in  this,t  he  applied  himself  to  think  of  the  other, 
viz.  the  reflecting  instrument  by  speculums  for  a  help  in  tht 
case  of  longitude,  though  it  is  also  useful  in  taking  aldtudes; 
and  one  ot  these,  as  has  been  abundantly  proved  by  the 
maker,  and  those  who  had  it  witli  them,  was  taken  to  sea, 
and  tiierc  used  in  observing  the  latitude  the  winter  of  that 
year,  and  broiiglii  back  again  to  Philadelphia  before  the  end 

•  Godfret's  irstnimcnts. 

t  'I'hra  is,  I  siii)poso,  hcing  "  iaiisficd,"  that  he  had  made  a  real  hn- 
Jffi/^mert  in  the  (jiudrant  E.  H. 
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of  February,  173 1 »  and  was  in  my  keeping  sooie  months 
immediately  after. 

^'It  was  indeed  unhappy,  that,  having  it  in  my  power#. 
teeing  he  had  no  acquaintance  nor  knowledge  of  persons  ii^ 
En^Tul^  that  I  transmitted  not  an  account  of  it  sooner.  But 
I  had  other  affairs  of  more  importance  to  me;  and  it  waa 
owing  to  an  accident  which  gave  me  some  uneasiness,  viz*. 
his  attempting  to  publish  some  account  of  it  in  print  here^. 
that  I  transmitted  it  at  last,  in  May,  1732,  to  Dr.  Halle Y^ 
to  wliom  I  made  no  doubt  but  the  invention  would  appear 
entirely  new ;  and  I  must  own  I  could  not  but  wonder  that 
our  good  will  at  least  was  never  acknowledged.  This^  oa 
my  part,  was  all  the  merit  I  had  to  claim,  nor  did  I  then,  or 
now,  assume  any  other  in  either  of  these  instruments.  I  only 
wish  that  the  ingenious  inventor  himself  might,  by  some' 
means,  be  taken  notice  of^  in  a  manner  that  might  be  of 
real  advantage  to  him.  -. 

There  needs  not,  I  suppose,  much  more  of  a  descriptioa 
of  the  instrument  than  has  been  given.  I  shall  only  say  that 
the  bow  had  best  be  an  arch  of  about  100  deg.  well  gradu*^ 
ated  and  numbered  both  ways;  the  radius  20  or  24  inches; 
the  curve  at  the  centre  to  be  one-twentieth  of  the  radius  on 
each  side,  that  is,  one-tenth  of  it  in  the  whole ;  the  radius  o£ 
that  curve  yV?  parts  of  the  radius  of  the  instrument;  that  the 
glass  for  the  solar  vane  should  not  be  less,  but  rather  larger 
than  a  silver  shilling,  with  its  vertex  very  exactly  set;  and 
that  the  utmost  care  l>e  taken  to  place  the  middle  ot  the  curve 
exactly  per{)endicular  to  the  line  or  radius  of  45  deg.  as  the 
observer  must  also  take  care  that  the  two  vanes  on  the  limb 
be  kept  nearly  equidistant  from  that  degree.  To  which  I  shall, 
only  add,  that  it  may  be  best  to  give  the  horizontal  vane  only. 
one  aperture,  not  two.  The  rest,  I  suppose,  may  be  left 
to  the  workman.  Thus,  doubting  I  have  already  been  too 
prolix  on  the  subject,  to  which  nothing  but  a  sincere  inclina- 
tion to  promote  any  thing  that  might  contribute  to  a  public> 
benefit,  and  to  do  some  justice  to  merit,  could  induce  noe,  J[* 
shall  only  request  that  what  I  have  here  offered  may  be  coiw. 
strued  by  that  intention.  \     . 

J.  LOGAN. 

Philaddphicu  June  2Sj  1734. 


*  All  these  circumstances  of  Mr.  Logan's  complaint,  and  almost  i 

tiling  that  lollu^-5  to  the  end,  except  the  directions  for  making  ihc  initru- 
ruiit,  art  left  out  of  the  account  puUislu-d  in  the  Pbilotopbical  Transact 
tJnn.:,  which  sirenj'^theas  tUe  conjecuiic  that  justice  has  not  been  done  to 
tkc  ori-iiral  inveuior. 
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P.  S.  [By  the  Editors  of  the  Magazine.]  It  is  easy  to 
see,  by  a  careful  perusal  of  these  two  letters,  and  that  in  our 
last  Magazine,  the  progress  of  this  inyention,  and  how  far 
Mr.  Godfrey  ought  to  be  considered  as  the  inventor.  It  is 
our  business  to  give  impartial  accounts  of  facts  and  transcripts 
of  authentic  papers.  I'he  reader,  after  that,  is  to  judge  for 
hin)self.  For  our  own  part,  we  have  no  hesitation  in  pro« 
nouncing  Mr.  Godfrey  the  real  original  inventor  of  this 
femous  and  useful  instrument. 

The  following  extract  of  a  letter  from  Mr.  Hazard,  which 
accompanied  the  above  documents,  ought  to  be  added,  ill 
justice  both  to  the  Royal  Society  and  to  Mr.  Godfrey. 

'*  Alderman  HiLLEGAs,  of  this  city,  (Philadelphia)  knew 
Godfrey.  He  says  he  remembers  to  have  heard,  perhaps 
50  years  ago,  that,  as  Hadley  had  obtained  the  patent,  com- 
plete  justice  could  not  be  done  to  Godfrey  ;  but  that  the 
Royal  Society,  thinking  his  ingenuity  ought  to  be  rewarded, 
either  subscribed  for  him  as  individuals,  or  gave  him  out  of 
their  funds,  <i  200  sterling :  and  knowing  his  infirmity  (for 
it  seems  he  was  apt  to  indulge  in  intemperate  drinking),  they 
thought  it  better  to  send  the  amount  in  household  nimiture 
than  in  cash,  and,  inter  alia^  sent  him  a  clock f  which  the 
Alderman  remembers  to  have  seen." 

Godfrey  had  a  son,  Thomas  Godfrey,  jun.  who,  in 
MQSj  published  a  voli^ne  of  Juvenile  Poeins.  The  yomi|f 
man  is  spoken  of,  by  the  writer  of  the  preface,  as  possetting 
great  natural  endowments,  with  but  little  cultivation ;  and  at 
deserving  to  be  ranked,  as  well  as  his  father,  among  the  r«- 
7'ii95to^  of  Pennsylvania. — AIS.  Letter  oj  theBeOsDrmEhiirft 
(^  Boston^  to  the  Author. 

It  is  worthy  of  notice,  that  the  use  of  the  Suadnmt  in 
question  was  confined  to  the  English  nation  until  the  year 
1736,  when  M.  D'Apres  de  Mannevillette,  the  peat 
maritime  Geographer,  employed  it  on  board  a  French  sliip; 
and  on  his  return  to  France,  one  of  the  earliest  objects  of  hia 
attention  was  to  state,  in  a  public  print,  his  high  estimation  of 
this  curious  instrument.  He  thus  had  the  honour  c((  intro- 
ducing to  his  countrymen  one  of  the  most  valuable  inreticiofis 
of  the  age. 


(     481     ) 
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Stahl.  p.  79. 

George  Ernest  Stahl  was  born  in  Franconia,  in  1660, 
and  (lied  in  1734,  in  the  75th  year  of  his  age.  He  was  un- 
doubtedly a  man  of  great  talents  and  learning,  and  the  author 
of  many  valuable  works;  the  most  important  of  which  re- 
late to  his  systems  of  Ahdicine  and  of  Chanistiy,  He  pubr 
lishcd  an  edition  of  the  Plysica  Subierranea  of  Becher,  after 
the  death  of  that  great  Chemist,  and  adopted  the  theory  which 
this  work  displayed ;  but  he  simplified  and  improved  it  sp 
much,  that  he  made  it  entirely  his  own;  and  accordingly  it 
lias  been  ever  since  known  by  the  name  of  tlie  StMiOH 
tlKory, 


Latent  Heat.  p.  8l. 

The  doctrine  of  Latent  Heat  was  first  taught  by  Dr, 
Black,  of  the  University  of  Edinburgh,  in  the  year  1757. 
His  discovery,  and  the  doctrine  which  he  founded  on  this  dis- 
covery, may  be  considered  as  comprized  in  the  following 
propositions.  Whenever  a  solid  is  converted  into  a  fltddf  it 
combines  with  a  certain  portion  of  caloric,  without  any  aug- 
mentation of  its  temperature,  and  it  is  this  portion  of  caloric 
which  occasions  the  change.  When  this  fluid  is  re-converte4 
into  a  solid,  the  caloric  which  produced  the  fluidity  leaves  it 
without  any  diminution  of  its  temperature;  and  it  is  this  ab- 
straction which  occasions  the  change.  Thus  the  combina- 
tion of  a  certain  portion  of  caloric  with  ice  causes  it  to  be*- 
come  watef\  and  the  abstraction  of  a  certain  portion  of  calo- 
ric from  water  causes  it  to  become  ice.  Water,  then,  is  a 
compound  of  ice  and  caloric ;  and,  in  general,  all  fluids  2Tc 
combinations  of  tiie  solid  to  which  they  may  be  converted  by 
cold,  and  a  certain  portion  of  caloric.  The  same  principle^ 
according  to  this  philosoplKr«  applies  to  the  conversion  of 
liquids  into  tltistic  fluids^  or  the  reverse ;  this  conversion  and 
rc-<onvcrsion  de|)en(ling  on  the  addition  or  abstraction^of  ca^ 
loric.  To  this  caloric  Dr.  Black  gave  the  name  of  latent 
hrttt,  because  its  presence  is  not  indicated  by  the  therrooroctcr. 
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The  great  importance  of  this  discovery,  and  the  extensive 
application  which  has  been  since  made  of  it,  in  explaining 
fluidity^  congelation,  evapof^ation,  animal  heat,  and  many 
other  phenomena,  render  the  period  of  its  annunciation  to  the 
world  one  of  the  most  interesting  asras  in  the  history  of  che- 
mical science. 


Fired  Airy  or  Carbonic  Aeid  Gas.  p.  8h 

The  numerous  and  important  relationi;  of  this  cheniical 
compound  render  its  original  discovery,  and  the  sobsequent 
additions  to  our  knowledge  of  it,  worthy  of  particular  notice 
in  detailing  the  progress  of  the  last  age  in  this  branch  of  sci- 
ctice. 

Paracelsus  and  Van  Helmont  were  acquainted  with 
the  fact,  that  air  is  extricated  from  solid  bodies  ciuring  ccrtaia 
processes,  and  the  latter  gave  to  air  thus  produced  the  name 
of  gaSy  by  which  word  he  meant  to  express  every  thing 
which  is  driven  off  from  bodies  in  the  state  of  vapour  by 
heat.  Boyle  called  these  kinds  of  air  artificial  airs,  and 
suspected  that  they  might  be  different  from  the  air  of  the  at* 
mosphere.  Hales  ascertained  the  quantity  of  air  that  could 
be  extricated  from  a  great  variety  of  bodies,  and  showed  that 
it  formed  an  essential  part  of  their  composition.  Dr.  Black 
proved  that  the  substances  called  lime,  magnesia^  and 
alkalies,  are  compounds,  consisting  of  a  peculiar  species  of 
air,  and  pure  lime,  magnesia,  and  alkali.  To  this  species  of 
air  he  gave  the  name  o^  fixed  air,  because  it  existed  in  these 
bodies  in  a  fixed  state,  though  he  knew  not  the  materials  of 
which  it  is  composed.  This  air  or  gas  was  afterwards  invesd* 
gated  by  Dr.  Priestley,  and  a  great  number  of  its  pro^- 
perties  ascertained.  From  these  properties  Mr.  Keir  firK 
concluded  that  it  was  an  acid;  and  this  opinion  was  soo&  con- 
firmed by  the  experiments  of  Bergman,  Fontana,  and 
others.  Dr.  Priestley  at  first  suspected  tliat  this  acid  en- 
tered as  an  element  into  the  composition  of  atmospherical  air; 
and  Bergman,  adopting  the  same  opinion,  gave  it  the  name 
of  aerial  acid.  Mr.  Bevvly  called  it  mephitic  acid,  because 
it  could  not  be  respired  without  occasioning  death.  Mr.  Kbih 
called  it  calcareous  acid;  and,  at  last,  M.  Lavoisier,  after 
discovering  that  it  is  formed  by  the  combination  oi carbonwaA 
oxygen,  gave  it  the  name  of  carbonic  acid  gas,  which  it  now 
generally  bears. — ^Thompson'^  Chemistry. 
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Inflaminable^  or  Hydrogenous  Air.  p.  82. 

This  air  was  obtained  by  Dr.  Mayow,  and  afterwards  by 
Dr.  Hales,  from  various  substances,  and  had  been  known» 
long  before,  in  mines,  under  the  name  of  the  fii^e  dofhpi 
But  Mr.  Cavendish  ought  to  be  considered  as  its  real  dis- 
coverer; since  it  was  he  who,  about  the  year  1766,  first 
examined  it,  pointed  out  the  diiFerence  between  it  and  atmos^ 
pheric  air,  and  ascertained  the  greatest  number  of  its  pro* 
pcrties.  It  was  found  by  M.  Lavoisier  to  be  twelve  times 
lighter  than  common  air.  Its  non-respirable  character  was 
more  fully  determined  by  Scheele,  Fontana,  and  Davy. 
Ilie  products  resulting  from  the  combination  of  hydro- 
gen  with  the  sulphuric^  phosphoric,  and  carbonic  acidsp 
were  discovered  and  investigated  principally  by  Scheele, 
Bergman,  Fourcroy,  Vauquelin,  Gencembre,  Kir- 
wan,  and  Volt  A.  It  was  first  called  Hydrogen  by  the 
French  Academicians,  because  it  enters  into  the  composition 
of  water. 


Composition  of  Water,  p.  82. 

Water  was  believed,  by  the  ancients,  to  be  one  of  the  four 
elements  of  which  every  other  body  is  composed.  The  opi- 
nion that  it  is  a  simple  substance  seems  generally  to  have  pre- 
vailed until  the  year  1781,  when  Mr.  Henry  Cavendish^ 
of  Great- Britain,  discovered,  by  several  experiments,  that  it 
is  a  compound,  and  formed  by  the  union  of  oxygen  aqd  hy- 
drogen. In  a  few  months  afterwards,  the  conclusion  of  Mr. 
Cavendish  was  confirmed  by  the  experiments  of  M.  La- 
voisier, and  others:  insomuch  that,  during  the  last  fifteen 
or  twenty  years,  the  composition  of  water  has  been  gene- 
rally considered  as  one  of  the  best  established  facts  in  che- 
mistry. It  has  been  decomposed  and  recofnposed,  and  found 
to  consist  of  85  parts,  by  weight,  of  oxygen,  and  15  of  hyt- 
drogen. 

This  discovery  soon  began  to  change  the  priociples  of  che- 
mical science.  By  furnishing  a  satisfactory  explanation  of 
many  phenomena  vvhicli  were  formerly  difficult  of  explana- 
tion, if  not  wholly  inexplicable,  it  fias,  perhaps,  contributed 
more  than  any  other  single  discovery  to  promote  the  progresi 
of  this  branch  of  philosophy. 
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Bergman,  p.  82. 

Sir  ToRBERN  Bergman  was  a  native  of  Sweden,  where 
be  was  bom  in  the  year  1735.  He  is,  beyond  all  doabt,  en* 
titled  to  a  place  among  the  greatest  men  of  his  age.  He 
was  highly  distinguished  as  a  chemist,  mineralogist,  geome* 
trician,  and  astronomer.  In  the  two  first  mentioned  branchei 
of  science  he  was  particularly  eminent.  In  the  history  of 
chemistry  few  names  occur  more  frequently,  or  are  associated 
with  more  important  services,  than  his.  He  died  ia  the  year 
J  784, 


Scheele.  p.  82. 

Charles  William  Scheele  was  bom  Dec.  19,  I74& 
He  was  bound  an  apprentice,  when  very  young,  to  an  Apo- 
thecary at  Gottenburgh,  where  he  first  felt  the  impulse  of 
that  genius  which  afterwards  made  him  so  conspicuous.  He 
durst  not,  indeed,  devote  himself  openly  to  chemical  experi* 
ments;  but  he  contrived  to  make  himself  master  of  the  sci« 
ence  by  devoting  those  hours  to  study  which  were  assigned 
to  him  for  sleep.  He  afterwards  went  to  Sweden,  and  set- 
tled as  an  apothecary  at  Koping.  Here  Bergman  first 
found  him,  saw  his  merit,  and  encouraged  it,  adopted  his 
opinions,  defended  him  with  zeal,  and  took  upon  himself 
the  charge  of  publishing  his  treatises.  Encouraged  and  excited 
by  this  magnanimous  patronage,  the  genius  of  Scheele^ 
though  unassisted  by  education  or  wealth,  burst  forth  with 
astonishing  lustre.  To  wonderful  acuteness,  ardour,  and  per« 
severing  diligence  in  his  philosophical  invesrigationa,  he  added 
singular  purity  and  amiableness  of  moral  and  social  character. 
His  outward  appearance,  however,  was  by  no  means  expres* 
sive  of  that  great  mind  which  lay  concealed,  as  it  were« 
under  a  veil.  He  died  in  1786,  in  the  44th  year  of  his  age.— * 
Thompson'*  Chemistn/. 


yizote.  p.  82. 

This  gas  was  discovered,  in  1772,  by  Dr.  Rutherford, 
now  Professor  of  Botany  in  the  University  of  Edinburgh,  and 
an  account  of  it  published  in  his  thesis  De  Acre  Mtpkiii(»t 
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in  the  saitoe  ydar.  M.  Lavomisr,  in  nT5»  mad^  knowli 
this  gas  as  a  component  part  of  atmospheric  air.  About  cbo 
same  time  it  was  procured  by  Scheele,  anil  proved  to  be  • 
distinct  fluid.  Its  specific  gravity  has  been  investigated  and 
determined  by  Kirwan  and  Lavoisier,  the  latter  of  whom 
makes  it  0.001 15,  or  to  common  air  as  942.6  to  1000.  Tbc 
tombustihility  of  azotic  gas,  and  the  production  of  nf/m 
acid  by  this  process,  were  first  discovered  by  Mr.  Cavsk^ 
DISH,  and  communicated  to  the  Royal  Society  in  1185.  Tbd 
name  Azott  was  given  to  this  gas  by  the  1*  reoch  Academi- 
cians, and  is  derived  from  its  incapacity  lo  support  life. 


Oxygen,  p.  83. 

The  gas,  the  base  of  which  is  commonly  known  by  this  d^ 
nomination,  was  discovered  by  Dr.  Priestley,  on  tlie  1st  of 
August,  1774,  and  called  by  him  dephlo^istica led  aii\  hiu 
ScHEELE,  of  Sweden,  discovered  ic  in  1175,  without  any  pre^ 
vious  knowledge  of  what  Dr.  Priestley  had  done;  and  gave 
it  the  name  of  enipyrial  air.  Condorcet  gave  it  trst  th« 
name  of  vital  air,,  and  M.  Lavoisier'  afterwards  gave  tc 
the  name  of  oxygai  gus^  which  is  now  generally  adopted.^ 

I'hc  discovery  of  this  substance,  and  the  investigation  of 
its  properties,  deserve  to  be  ranked  among  the  most  important 
events  recorded  in  the  history  of  chemistry.  The  cxplana* 
tion  wiiich  they  have  afforded  to  tiic  principles  of  combust 
tiouy  rcspiratioHy  acidity^  tie,  place  their  value  in  a  most 
interesting  point  of  light,  lo  this  discovery,  and  these  in- 
vestigations, we  may  trace  the  commencement  of  thnt  grand 
revolution  in  chemical  science,  which  was  triumphantly  con- 
firmed by  the  discovciy  of  the  composition  of  water  in  1781, 
though  not  presented  to  the  world  in  a  complete  and'systcma*. 
tic  form  until  1787 

Paracelsus  believed  that  there  was  only  one  acid  princi-* 
pic  in  nature,  which  communicated  taste  and  solubility  to  tha 
bodies  in  which  it  was  combined.  Becher  embraced  tb« 
same  opinion,  and  added  to  it,  that  this  acid  principle  wasH 
compound  of  earth  and  water ^  which  he  considered  as  twp 
elements.  Stahl  adopted  the  theory  of  Becher,  and  en- 
dcavoiircd  to  prove  Uiat  the  acid  principle  is  sulphuric  acidf 
of  which,  according  to  him,  all  the  other  acids  are  mere 
compounds;  but  his  proofs  were  only  conjectures  or  vaguo 
experiments,  from  which  nothing  could  be  deduced.    Never* 


486  Additional  Notes. 

thelesSy  his  opinion,  like  every  other  which  he  advanced  in 
chemistry,  continued  to  have  supporters  for  a  long  time,  and 
was  even  mentioned  by  Macquer.  At  last  its  defects  be- 
gan to  be  perceived.  Bergman  and  Scheele  declared  openly 
against  it;  and  their  discoveries,  together  with  those  of  La- 
voisier, demonstrated  the  falsehood  of  both  parts  of  the 
theory,  by  showing  that  sulphuric  acid  does  not  exist  in  tho 
other  acids,  and  that  it  is  not  composed  of  water  and  earth, 
but  of  sulphur  and  oxygen. 

^^  The  opinion,  however,  that  acidity  is  owing  to  some 
principle  conm>on  to  all  the  salts,  was  not  abandon»l.  Wal* 
LERius,  Meyer  and  Sage  had  advanced  different  theories 
in  succession  about  the  nature  of  this  principle ;  but  as  they 
were  formed  rather  on  conjecture  and  analogy  than  direct 
proof,  they  obtained  but  a  tew  advocates.  At  last  M .  La- 
voisier, in  1718,  by  a  number  of  ingenious  and  accurate 
experiments,  proved  that  several  combustible  substances,  when 
united  with  oxygen,  form  acids;  that  a  great  number  of 
acids  contain  oxygen ;  and  that,  when  this  principle  is  sepa- 
rated from  them,  they  lose  their  acid  properties.  He  con- 
cluded, therefore,  that  oxygen  is  the  acidifying  principle^  as 
the  word  imports,  and  that  acids  are  nothing  else  but  com- 
bustible substances  combined  with  oxygen,  and  diflertng 
from  one  another  according  to  the  nature  of  the  combustible 
base." — See  Thompson's  Chemisity, 

This  doctrine,  with  few  exceptions,  has  been  confirmed 
by  subsequent  experiments,  and  is  now  generally  received 
among  chemists. 


New  Acids,  p.  83. 

I'he  Acids  known  at  the  close  of  the  eighteenth  century 
amount  to  about  thirty^  tlie  greater  part  of  which  have  been 
discovered  within  the  last  forty  years.  Of  these  nearly  one 
third  were  discovered  by  the  celebrated  Scheele,  and  the 
remainder  chiefly  by  Margraaf,  Priestley,  Lavoisier, 
Vauquelin,  Bkrthollet,  and  Kier. 


Composition  of  the  Atmosphere,  p.  83.     ' 

For  our  knowledge  of  the  component  parts  of  atmoipberio 
air,  we  are  indebted  to  the  successive  experiments  and  dispOv 
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series  of  several  philosophers.  The  first  step  was  made  by 
Dr.  Priestley,  in  1774,  by  the  discovery  of  oxyeen  gas« 
This  gas,  according  to  the  prevailing  theory  of  the  time, 
he  considered  as  air  totally  deprived  of  phlogiston.  Azotic 
ras,  on  the  other  hand,  was  air  saturated  with  phlogiston. 
Hence  he  considered  common  air  as  oxygen  gas  combined 
with  an  indefinite  portion  of  phlogiston,  and  varying  in  pu« 
rity  according  to  that  portion,  being  always  pure  m  an  in- 
verse proportion  to  the  quantity  of  phlogiston  it  contained. 

While  Dr.  Priestley  was  making  experiments  on  oxy- 
gen gas,  ScHEELE,  of  Sweden,  proceeded  to  the  analysis  of 
air  in  a  different  manner.  From  his  experiments  he  concluded 
that  common  air  is  compounded  of  two  different  elastic  fluids, 
viz.  Joid  ai}\  which  constitutes  more  than  two  thirds  of  the 
whole,  and  another  a/r,  which  is  alone  capable  of  supporting 
flame  and  animal  life,  and  to  which  he  gave  the  name  of  cm^ 
pyreal  air.  The  foul  air  of  Scheele  was  the  same  with 
the  phhgisticated  air  of  Pri  estle  y  ;  and  the  empyreal  air  of 
the  former  was  the  same  with  the  dephlogislicated  air  of  the 
latter,  or  with  what  is  at  present  called  oxygen  gas. 

While  Scheele  was  occupied  with  these  experiments, 
Lavoisier  was  assiduously  employed  on  the  same  subject, 
and  was  led,  by  a  different  roaJ,  to  precisely  the  same  con- 
clusions. He  found  that  air  is  composed  of  azotic  and  oxy- 
gen gases ;  and,  from  a  variety  of  experiments,  he  determined 
the  proportions  to  be  73  parts  of  azotic  gas,  and  27  parts  of 
oxygen  gas.    These  experiments  were  made  in  the  year  1776. 


Secretion  of  Oxygen  by  Vegetables,  p.  83. 

Dr.  Priestley  concluded  from  his  experiments,  and  it  has 
been  since  generally  believed  by  Ingenhouz,  Sennebier, 
and  other  vegetable  physiologists,  that  vegetables,  in  the 
course  of  their  germination  and  growth,  when  exposed  to 
solar  light,  absorb  azote  and  emit  oxygen,  and  thus  purify  the 
surrounding  air.  Bur,  by  a  series  of  ingenious  experiments 
lately  published,  Professor  Woodhouse,  of  Philadelphia, 
has  drawn  into  question  the  truth  of  these  conclusions.  From 
the  result  of  these  experiments,  he  contends  that  the  germina- 
tion of  seeds  and  t!ic  growth  of  plants  do  not  purify  atmos- 
pherK.al  air ;  but  that,  whenever  they  appear  to  afiord  oxv- 
^cn  gas,  it  is  by  devouring  the  coal  of  carbonic  acid  gas  for 
iood,  and  leaving  its  oxygen  in  the  form  of  pure  air.    He  hm 


488  Additional  Notes. 

also  made  experiments  on  the  effects  produced  by  the  1 
of  plants  in  common  air,  impregnated  with  carbonic  acid  gaa, 
and  exposed  to  solar  light ;  in  which  cases  the  carbonic  acid 
disappeared,  and  tl^  oxygenous  gas  increased.  And  from 
trials  made  with  the  fresh  leaves  of  many  difierent  plants,  ex- 
posed to  sunshine  in  pump-water,  river-water,  and  this  latter 
charged  with  carbonic  acid,  he  is  confirmed  in  the  same  con- 
clusion. Dr.  WooDHousE,  therefore,  denies  that  vegetables 
either  decompose  water,  emit  oxygen,  or  absorb  azote,  as  has 
been  some  time  commonly  believed. — Nicholson's  PkUas. 
Journal^  vol.  ii.  for  July,  1802. 


Respiration,  p.  83. 

Closely  connected  with  the  discovery  of  oxygen^  and  of 
the  composition  of  alnxosphtric  air^  stand  the  principles  oC 
respiration  which  have  been  received  for  a  few  yean  past. 
This  function  was  little  understooil  thirty  years  ago;  and  to 
the  modern  improvements  in  chemistry,  physiologists  are  in- 
debted for  all  the  rational  doctrines  with  respect  to  it  which 
are  now  taught.  The  most  distinguished  chemists  who  have 
thrown  light  on  this  subject,  are  Priestley,  LAvoistER^ 
FouRCROY,  Black,  Crawford,  La  Grange,  Bed- 
does,  Watt,  and  Davy.  By  means  of  the  experiments  of 
these  philosophers  it  has  been  discovered,  that  respiration  pro- 
duces and  sup{x>ns  animal  heat ;  contributes  to  the/orma- 
tio?i  of  blood;  and  imparts  a  stimulating  power  to  tVus  fluid, 
which  is  necessary  to  produce  the  alternate  contractions  of  the 
heart. 


Lavoisier,  p.  87. 

The  important  services  of  this  great  philosopher  in  forming 
the  theory  of  the  French  academicians,  and  the  intrinsic  worth 
of  his  character,  render  it  proper  that  some  account  should  be 
given  of  him  in  this  place. 

Antoine  LAURfiNT  Lavoisier  was  born  at  Pteis,  in 
the  year  1743.  He  early  discovered  a  taste  for  the  study  of 
the  physical  sciences,  and,  for  a  considerable  time,  directed 
his  attention  to  most  of  them  in  succession,  without  disco* 
vfiing  a  preponderating  inclination  for  any  one  in  particular. 
This  continued  to  be  the  case  till  about  the  year  1770,  whes 
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the  important  discoTcrics  in  chemistry,  by  Black,  Priest- 
lev,  ScHEELE,  and  Cavendish,  fired  his  ambition,  and 
directed  his  attention  more  particularly  to  chemical  philoso- 
pliy,  to  which  he  almost  exclusively  attached  himself  during 
the  remainder  of  his  life. 

It  is  generally  known,  that  his  experiments  and  discoveries 
were  among  the  principal  means  of  establishing  that  revolu- 
tion in  the  iheorij  and  noiiiendaturt  of  chemical  science, 
which  has  been,  with  great  propriety,  denominated  the  Za- 
voisicrian  theory.  After  numerous  publications  on  different 
departments  of  chemistry,  in  the  Memoirs  of  the  Academy 
of  Sciou'.cSy  and  other  scientific  Journals,  in  which  he  suc- 
cessively treated  of  comiz/j/ziw;  the  ^viaXy^is  of  atmospheric 
air;  the  formation  and  fixation  oi  clastic  fluids ;  the  proper- 
ties of  heat ;  che  composition  of  acids ;  the  decomposition 
and  recomposition  of  water ;  the  dissolution  of  metals^  ve^ 
getatioHy  &CC,  &c.  he  at  length  combined  his  philosophical 
views  into  a  consistent  body,  which  he  published  in  1789, 
under  the  title  of  Elements  oj  Chemistry;  a  work  which 
has  been  pronounced  one  of  the  most  elegant  models  of  philo- 
sophical arrangement,  and  of  clear  logical  composition,  that 
was  ever  presented  to  the  world. 

He  continued  after  this  to  pursue  his  favourite  study  with 
unabated  diligence  :  his  wealth  enabled  him  to  make  experi- 
ments on  a  great  scale ;  his  ardour,  acutencss,  and  extended 
views,  enabled  him  to  avail  himself  of  every  advantage;  and 
he  continued  to  instruct  his  countrymen  and  the  world,  by 
the  dcvcloixrment  of  new  truth,  or  the  recommendation  of 
useful  economical  improvements,  until  the  month  of  May, 
1794,  when  he  became  an  object  of  the  malignant  phrenzy 
of  Robespierre,  and  suffered  under  the  guillotine,  in  the  fifty- 
first  year  of  his  age. 


Heat.  p.  92. 

Few  questions  in  science  have  given  rise  to  more  discussion 
than  that  which  relates  to  the  nature  of  heat.  Whether  it  be 
a  distinct  substame,  or  a  mere  quality  of  substance,  has  long 
been  the  subject  of  disputation.  By  the  ancient  philosophers, 
heat  seems  to  have  been  considered  as  a  peculiar  subtle  fluid 
or  clement ;  and  this  opinion  appears  to  have  prevailed  until 
the  time  of  Loid  Bacon.  That  philosopher  was  the  first,  it 
is  believed,  who  advanced  the  hypothesis,  that  heat  if  a  qtia* 
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lirt  of  mntter,  awil  ilepcods  oil  a  jjcculiar  vibiaiiort  of  its  ,  __ 
ticln.  This  opinion  whs  nfrerwards  adopted  by  BortK  vOA 
Newton,  white  authority  rerolercil  if  coiHi(lcixbJy  jiopulu} 
the  MK'icnt  c^tnion,  however,  was  still  held  by  R)any.  Bobr- 
ilAAVE,  ai  an  catly  period  of  the  ci^htctrnili  ccniory,  entered 
die  lists  agaiiitt  N  E  wton'  on  this  subject,  and  in:iiii(au)ed,  with 
ETcat force otATgumciUf  liiathcai  viA distintt iuhsiaate-  Fiam 
the  timeof  BoKKHAAvE.  till  lo wards  the  cIohc  of  the  Ci 
tury  uiulcr  review,  ibii  doctrine  wu  almost  univenally 
cnved.  Stahl,Mac«i.'I!K,  Black,  pRiKsTLET.ScHtKi 
Bergman,  Lavoisiek,  Ckawford.  Ikvime,  KtKn. 
PicTET,  De  la  I'lace,  andmo^t  other  djstingui^icil 
mitta,  though  difi'ering  as  to  soinc  dciuik  of  opinion  on  ihit 
suhject,  all  agreed  in  coiisiduriag  heat  as  a  disiiiict  positive 
■ubMoDce. 

But,  lowatdfi  tlic  close  of  the  ccnlwry,  the  doctrine  of  Ba- 
con was  revived  by  Count  Rumforo  and  Mr.  Davtj 
'Ihcsc  philosoplicis,  obsi'ivinF  that  raloric  continues  to  be  ex> 
Icicatcd  frotn  a  body  snbjcctea  to  friction,  %o  long  as  the  fi'ia- 
tioR  in  kept  up,  anti  the  texture  or  foicn  of  tite  binly  b  not  A>- 
atroycd,  and  that  this  beat-viclding  process  goes  on  to  au  mi- 
dcjinitc  extent,  coticluOcxl  tlut  ihis)>hL-ngmcn<in  is  inexplicable 
OQ  the  gupposition  of  heat  being  nutter;  and  that  tho«e  cdecti 
\i4iich  have  been  referred  to  llic  npcracion  of  a  pecoliar  catofiJic 
maicer,  depend  cntiicly  on  a  vi'/raloty  motion  of  the  parn'clcs 
of  bodies ;  and  that  from  the  generation,  commiinicationi  or 
abstraction  of  ilus  motion,  all  (he  phenomena  %bscrihcd  lo  c»> 
toric  arc  to  be  csplaincil.^ — SccRuMfORDV  ^«<tV''*ol' ii- 
and  Ciintnbutioni  la  Mediral  ntui  P/ij/sical  Knm'^lgr. 

'J'his  doctrine,  however,  lias  but  few  advocates.  'ITie  suf- 
frages of  modem  philosophers  are  almost  unaniioom  tn  &vour 
of  the  opinion,  that  Cidoric  or  heat  is  a  distinct  fiuitL  Tlw 
latter  opinion,  indeed,  seems  lo  be  continned  lo  a  dcgicc  li'tte 
short  of  demonstration,  by  the  late  experiments  of  Dr.  1 1  k  Rs- 
citELL  on  this  subject,  who  has  shown,  tliat  the  rays  vi  light, 
and  the  raysof  Aea(  emitted  from  the  sun,  arc  distmctaml  se- 
imrablc ;  that  tlie  latter,  as  well  as  the  ftil  tuer,  are  rrfracted 
by  iraosprent  bodies,  and  rc/ivctfd  by  polished  sut6uxi  -.  and 
that  both  consist  of  partlclci  which  mutually  n:pd  each  Oliver, 
and  which  produce  no  sensible  effect  upon  the  weight  of  odi« 
bodies.— Sec  the  Phitompliical  Tramaitiom  fnr  180O. 

It  cannoE  be  dcnicil,  indeed,  that  some  difficulties  aitrnd  die 
doctrine  of  heat,  being  a  distinct  and  positive  substance-  Not 
is  that  by  any  nacanu  one  of  tlie  anallest  whicli  Couut  Ru>l- 
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roRD  suggests,  viz.  *^  that  any  thing  which  any  insulated 
body,  or  system  of  bodies,  can  continue  to  furnish^  without 
fiviitation^  cannot  be  a  material  substance."  Yet  the  electric 
fiiiid  '\&  granted,  on  all  hands,  to  be  a  distinct  substance ;  and 
we  know,  that  this  fluid  is  constantly  furnished,  without  limi^ 
tat'wn^  by  means  of  friction.  On  the  whole,  the  old  opinion 
seems  still,  with  all  its  difficulties,  to  stand  on  firmer  ground 
than  any  other,  and  to  have  by  far  the  greatest  number  of 
advocates. 

The  doctrine  of  mrfiVn/  heat^  or  that  heat  resembles  light 
in  being  propagated  in  raySy  or  right  lines,  was,  in  some  mea- 
sure, known  to  Martotte,  Lambert,  and  Scheele,  but 
was  more  clearly  established  afterwards  by  tlieexpeiiments  of 
Saussure,  Pictet,  and  Count  Rumford;  and,  finally, 
the  laws  of  this  propagation  were  more  fully  developed  and 
laid  down  by  Dr.  Herschell,  in  his  celebrated  experiments 
on  light  and  heat  before  mentioned. 

Count  R I'M  FORD  concluded,  from  his  experiments,  that 
fluids  do  not  conduct  heat ;  but  he  ascribes  to  them  wliat  he 
denominates  a  canying  power:  in  other  words,  he  supposes, 
that  in  heating  fluids,  each  particle  must  come  in  succession 
to  the  source  of  heat,  and  receive  its  portion,  but  that  among 
tlie  particles  themselves  all  interchange  and  communication 
of  heat  is  impossible.  The  experiments  by  which  he  consi* 
ders  himself  as  having  established  this  point  are  certainly  strik- 
ing, and  their  results  highly  curious ;  but  the  justness  of  his 
conclusions  has  been  called  in  question,  and  philosophers  do 
not  seem  to  view  his  decision  as  absolute  and  final.  Further 
experiments  must  decide  the  controversy. 

"  Dr.  M*Cli:rg,  of  our  city  (Williamsburg),  was  edu- 
cated at  this  college.  After  completing  the  usual  course  here, 
he  studied  physic  at  Edinburgh ;  was  a  favourite  pupil  of  the 
celebrated  Black  ;  and  gained  much  applause  by  his  treatise, 
De  Colore,  Indeed,  I  nave  lately  seen  in  the  Annaks  de 
Chemi^j  I  think,  for  the  year  1800,  the  confession  that  Dr. 
M'Clurg  first  started  tlie  idea  concerning  heat,  which  the 
French  philosophers  have  since  pursued  with  so  much  success/* 
— MS.  Letter  froin  the  Rev.  Dr.  Madison  to  the  Author. 

Frigorific  Mixtures,  p.  94. 

llie  first  person  who  made  expcnments  on  freezing  wix\ 
tares,  was  M.  FahrekheiTi  of  Amsterdam,  at  an  early  pp- 
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riod  of  the  eighteenth  century.  But  the  suhjcct  was  much  more 
completely  investigated  by  Mr.  Walker,  in  a  paper  published 
in  the  Philosophical  Transactions^  for  1195.  Since  that  time, 
several  curious  additional  experiments  have  been  made  by  Pro- 
fessor LowiTz,  of  Petersburgh,  particularly  the  introduction 
oi  muriate  of  limi\  which  produces  a  very  great  degree  of 
cold  when  mixed  with  snow.  The  experiments  of  Low  it  z 
have  been  lately  repeated  and  extended  by  Mr.  Walker. 
By  means  of  the  above-mentioned  mixture,  Mr.  W.  H.  Pepvs, 
junior,  of  the  London  Philosophical  Society,  with  the  as- 
sistance of  some  friends,  froze,  on  the  eighth  of  February, 
1799>  fifty-six  pounds  averdupois  of  mercury  into  a  solid 
mass.  In  this  process,  the  mercury  in  Fahrenheit's  thermo- 
meter sunk  62  dcg.  below  0.  a  degree  of  cold  never  before 
produced  in  Great-Britain. 

It  is  scarcely  necessary  to  add,  that  ihcacf rignn'fic  mixtures 
produce  their  effect,  by  the  great  and  sudden  absorption  of 
caloric,  which  the  materials  occasion  when  brought  together. 


Light,  p.  9S. 

Modern  philosophers  have  discovcied  that  the  influence  of 
light  on  growing  rcgetabks  is  great  and  important.  Plants 
may  be  made  to  vegetate  tolerably  well  in  the  dark ;  but  in 
that  case  their  colour  is  always  white,  they  have  scarcely  any 
taste,  and  contain  but  a  very  small  portion  of  combustible 
matter.  In  a  very  short  time,  however,  after  their  exposure 
to  light,  their  colour  becomes  green,  their  taste  is  rendered 
much  more  intense,  and  the  quantity  of  combustible  matter 
is  considerably  increased. — Thompson'j  Chefnistfy. 

"It  has  been  found  by  Dr.  Herschell  {sec  Philos.  Trans. 
for  1 800)  that  the  rays  of  light  differ  in  their  power  of  illu- 
minating objects :  for  if  an  equal  portion  of  each  uf  these 
niys,  one  after  another,  be  made  to  illuminate  a  minute  ob- 
ject, a  printed  page,  for  instance,  it  will  not  be  seen  distinctly 
at  the  same  distance  when  illuminated  by  each.  Wc  must 
stand  ncaicst  the  object  when  it  is  illuminated  by  the  violet. 
Wc  sec  distinctly,  at  a  somewhat  greater  distance,  when  the 
object  is  illumijiatcd  by  the  indisin  lay  ;  at  a  greater  when  by 
the  bhw ;  at  a  still  greater  when  by  the  deep  green;  and  at 
the  greatest  distaiKc  of  all  when  by  the  lightest  green  or 
deepest  ycUoxv.  Wc  must  stand  nearer  when  the  object  is  il- 
luminated by  the  orange  ruy ;  and  still  nearer  when  by  ibc 
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red.  Thus  it  appears  that  the  rays  towards  the  middle  of  the 
spectrum  possess  the  greatest  illuminating  power,  and  those  at 
the  extremity  the  least ;  and  that  the  illuminating  power  of 
the  rays  j;radually  diminishes  from  the  middle  of  the  spcctmn^ 
towards  its  extremities." — Ibid> 

Carbon  and  Diamo)id  the  same.  p.  9(5. 

As  the  diamond  is  not  affected  by  a  considerable  heat,  it 
was  for  many  ages  considered  as  incombustible.  Sir  Isaac 
Newton  observing  that  combustibles  refract  light  more 
powerfully  than  other  bodies,  and  that  the  diamond  possesses 
this  property  in  great  perfection,  suspected  it,  from  that  cir- 
cumstance, to  be  capable  of  combustion.  Tliis  singular  con- 
jecture was  verified,  in  IC94,  by  the  Florentine  Academicians, 
m  the  presence  of  Cosmo  III.  Grand  Duke  of  Tuscany. 
By  means  of  a  burning-glass  they  consumed  several  diamonds. 
Francis  I.  Kmperor  of  Germany,  afterwards  witnessed  the 
destruction  of  several  more  in  the  heat  of  a  furnace.  These 
experiments  were  repeated  by  Rouelle,  Macquer,  and 
Darcet,  who  proved  that  the  diamond  was  not  merely  eva- 
porated, but  actually  burnt^  and  thap  if  air  was  excluded  it 
underwent  no  change. 

No  attempt,  however,  was  made  to  ascertain  the  product 
till  1772.  Lavoisier,  in  a  memoir  published  that  year, 
showed  that  when  the  diamond  is  burnt  carbonic  acid  gas  is 
obtained,  and  that  tlicre  is  a  striking  analogy  between  it  and 
charcoal.  In  17S5  (tUYTon-Morveau  found  that  the 
diamond  is  combustible  when  dropped  into  melted  nitre;  that 
it  burns  without  leaving  any  residuum,  and  in  a  manner  ana- 
logous to  charcoal.  This  experiment  was  repeated  with  more 
precision  by  Mr.  Ten n ant,  in  l7i>7.  (See  Philos.  Trans, 
for  1797.)  The  conclubion  which  he  drew  from  it  was,  that 
when  diamond  is  burnt,  the  whole  of  the  product  is  carbonic 
acid  gas ;  that  a  given  weight  of  diamond  yields  just  as  mqch 
carbonic  acid  gas  as  the  same  weight  of  charcoal ;  and  tliat 
diamond  and  charcoal  are  both  composed  of  the  very  same 
substance.  Or  rather,  to  speak  more  precisely,  diamond  is 
pure  caibon,  while  charcoal  is  a  ccnnpound  of  carbon,  or 
diamond  and  oxygen,  or  it  is  what  liic  French  call  an  o.vijd 
of  diamond.  Hence  the  difference  of  colour,  hardness,  s|h'- 
cific  giavity,  and  electrical  properties,  between  common  r/iur- 
co(d  an  J  the  piecious  stone  called  r/wwiwirf. — Thomp*^ox'.v 
Chemi^tn/, 
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Thei^momeier.  p.  103. 

In  Fahrenheit's  Tliermomcter  the  freezing  point  if 
lixed  at  32  dee.  and  the  boiling  point  at  212  deg.  In  Reau- 
mur's, or  rather  I>£  Luc's,  the  freezing  point  is  0,  and  the 
boiling  point  80  deg.  In  De  L'Isle's,  the  usual  order  of 
graduation  is  inverted,  the  freezing  point  being  1 50  deg.  and 
Uie  boiling  point  0.  And,  finally,  in  the  thermonneter  of 
Celsius,  the  point  of  freezing  is  marked  0.  and  that  of  boil- 
ine  1 00  deg.  To  reduce  the  degrees  of  Reaumur  to  thost 
of  Fahrenheit,  the  following  formula  may  be  employed: 

-- — h32=F.    To  reduce  the  degrees  of  Celsius  to  thcie 

C  y  9 

of  Fahrenheit,  the  following  is  sufficient:  — — +32«F. 

9 

To  reduce  the  degrees  of  De  L'Isle,  under  the  boiling  point| 
to  those  of  Fahrenheit,  say  212 — — ==F.  To  reduce 
those  above  the  boiling  point  to  Fahrenheit,  say,  212-1- 

i5=F. 

5 

Though  Newton  first  pointed  out  the  method  of  making 
tolerably  good  thermometers,  the  practical  part  of  the  art  ot 
forming  and  graduating  them  was  greatly  simplified  by  Mr. 
Fahrenheit,  of  Amsterdam,  and  by  Dr.  Martine,  of 
St.  Andrews,  whose  Essay  on  the  Construction  and  Gradua- 
tion of  Tficnnoin tiers  is  one  of  the  best  works  on  the  sub-- 
ject  extant.  Professor  Van  Swindek,  also,  of  Franeker. 
and  M.  De  Luc,  of  Geneva,  have  written  very  ably  and 
instiuctively  on  the  subject  of  thermometers. 


Eudiometers,  p.  105. 

The  numerous  Eudiometers  proposed  by  different  Che- 
mists  may  be  reduced  to  fivt. 

1.  The  first  is  tliat  invented  by  Dr.  Priestley,  in  which 
nitrous  gas  is  mixed,  over  water,  witli  the  air,  the  purity  of 
which  it  is  vvlslied  to  ascertain.  The  diminution  of  the 
volume  of  tliis  mixture  is  proportioned  to  the  quantity  of 
oxygen  contained  in  the  air,  which  is  rapidly  absorbed  by 
tlie  nitrous  gas,  and  the  nitric  acid  thus  formed  is  also  rapidly 
absorbed  by  the  water,  lliis  eudiometer  has  received  variops 
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modifications  and  improvements  by  Falconer,  Cavendish^ 
and  Van  Humboldt,  but  is  still  liable  to  considerable  ano-^ 
tnaly  and  inaccuracy  in  its  indications. 

2.  The  second  kmd  of  Eudiometer  was  proposed  by  VoL-i 
TA.  Flis  method  was  to  mix  given  proportions  of  the  air 
to  be  examined,  and  h\/drogen  ^05,  in  a  graduated  glass  tube| 
to  fire  the  mixture  by  an  electric  spark ;  and  to  judge  of  the 
purity  of  the  air  by  the  bulk  of  the  residuum.  But  this  fur- 
nishes a  measure  even  less  to  be  depended  on  than  the  pre-^ 
ceding. 

3.  ScHEELE  was  the  inventor  of  the  third  kind  of  Eudio- 
meter. It  is  merely  a  graduated  glass  vessel,  containing  a 
given  quantity  of  air,  exposed  to  newly  prepared  h'quid  alka* 
line  or  earthy  sulphurets,  or  to  a  mixture  of  iron-hlings  and 
sulphur,  formed  into  a  paste  with  water.  These  substances 
absorb  the  whole  of  the  oxygen  of  the  air,  which  converts  3 
portion  of  the  sulphur  into  an  acid.  The  oxygen  contained 
in  the  air  thus  examined  is  judged  of  by  the  diminution  of 
bulk  which  the  air  has  undergone.  This  method  is  simple^ 
and  as  accurate  as  any  other.  The  only  objection  to  which  it 
is  liable  is  the  slowness  of  the  process.  But  this  objection  has 
been  removed  by  M.  De  Marti,  who  has  brought  the  eu- 
diometer of  ScHEELE  to  a  great  degree  of  accuracy,  by  im- 
proving the  apparatus,  and,  instead  of  iron-filings  and  sufphur^ 
using  the  hydrogenated  sulphurets  only. 

Guyton-Morveau  employs  sidphuret  of  pot-ash^  and 
measures  the  pro|)ortion  of  oxygen  present  by  the  quantity  ab- 
sorbed by  the  sidphuret, 

4.  In  the  fourth  kind  of  F'.udlomctcr,  the  abstraction  of 
the  oxygen  of  air  is  accomplished  by  means  of  phosphorus* 
This  eudiometer  was  first  proposed  by  Aciiard.  It  was  con- 
siderably improved  by  Reboul,  Seguin,  Lavoisier,  and» 
above  all,  by  Berthollet,  who  has  rendered  it  equal  in 
simplicity  with  the  eudiometer  of  De  Marti,  and  scarcely 
inferior  to  it  in  precision. 

5.  The  fifth  Eudiometer  has  been  lately  proposed  by  Mr. 
Davy.  In  this  the  substance  used  to  absorb  the  oxygen 
from  the  air  is  a  solution  oi  sulphai  or  muriat  of  iron  in  wa- 
ter, and  impregnated  with  nitrous  gas.  I'his  eudiometer  is 
simple,  and  its  indications  nearly,  if  not  quite,  as  accurate  as 
t^ubc  of  the  two  last  mentioned. — Thompson '1  Chanistrj/. 
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NOTES  ON  CHAPTER  IIL 


Collectors  and  Cofnpiltrs  in  Natural  History,  p.  1 12, 

Among  the  many  persons  who  were  busily  engaged  in 
collecting  and  publishing  facts  and  delineations  in  Natural 
History,  before  the  time  that  LiNNiCUs  began  to  flourishy  the 
name  of  the  learned  and  indefatigable  Albert  Seba  deserves 
particular  notice.  He  resided  in  Holland,  was  intimate  with 
BoERHAAVE,  and  compiled  his  large  work  on  Natural  His- 
tory under  the  patronage  of  that  eminent  naturalist  and  phy- 
sician. I'his  work,  under  the  title  of  T/iesaurus  Jterwn 
Naturalium^  was  published  in  1734,  in  four  vols,  folio. 


Zoology,  p.  114. 

The  statement,  that  little  pn  ress  was  made  in  Zoology 
between  the  time  of  Ray  and  thai  of  Linnaeus,  is  not  cor- 
rect. Dunng  that  period  (in  the  opinion  of  an  excellent 
judge)  *'  Zoology  was  cultivated  with  uncommon  success, 
and  received  some  of  its  happiest  .  ccessions.  In  particular, 
what  may  be  called  scientific  Zoology  was  greatly  attended 
to." 

I 

LlNN-«US.   p.  114. 

This  "  Prince  of  Naturalists"  is  so  well  known,  that  a 
formal  account  of  him  in  this  place  is  altogether  unnecessary. 
He  was  born  at  Roeshult,  a  village  of  Sweden,  May  27, 
1707.  His  first  great  woik  was  published  in  1732.  Among 
the  numerous  public  honours  with  which  he  was  crowned, 
he  was  created  Knight  of  the  Polar  Star  in  1753,  and  enno* 
bled  in  1757.  tie  died  in  January,  177S,  in  the  71st  year 
of  his  age. 


BUFFON.  p.  115. 

George  I.e  Clerc,  Count  de  Buffon,  was  bom  in  the 
yrar  1707  (the  same  year  that  gave  birth  to  Linnaus},  and 
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died  April  16,  1788.  Ho  was  one  of  the  most  voluminous 
writers  on  Natural  Historj  that  the  age  produced:  and  al» 
though  the  faults  impufed  to  him  in  the  above-mentioned  page 
are  undoubtedly  well  founded,  yet,  perhaps,  justice  is  scarcdj 
done  to  his  splendid  ulents,  and  his  no  less  splendid  publica^ 
tions  in  this  science.  Tliough  he  too  much  neglected  phi- 
losophical arrangement ;  though  he  adopted  and  endeavoured 
to  propagate  a  number  of  gross  errors;  and  though  he  dis* 
covered  particular  opposition  to  Revealed  Religion;  still  it 
cannot  be  denied  that  he  made  many  rich  additions  to  the 
science  of  Natural  History,  and  will  always  be  entitled  to  a 
place  among  its  most  zealous,  acute,  and  successful  culti- 
vators. 

Pennant,  p.  116. 

Thomas  Pennant,  LL,  D.  F.R.S.  was  bom  in  Flint- 
shire, in  South-Britain,  in  the  year  1726,  and  died  in  1798. 
From  an  early  age  he  discovers  an  enthusiastic  fondness  for 
investigations  in  Zoology,  which  he  cultivated  with  great  dili- 
gence, ability,  and  success.  The  following  list  of  publications 
by  this  amiable  man  (though  .v*docs  not  contam,  it  is  believed, 
all  his  works)  will  show  tHat  he  was  one  of  the  most  vo- 
luminous writers  of  the  age. 

British  Zoology^  four  vols.  4to.    1750, 

Tour  to  Scotland,  thrce'^ols.  4to.   1771. 

Synopsis  of  2uadruptds,  8  vo.    1 77 1 . 

Tour  to  JVales,  two  vols.  4to.    1778. 

Journej/ from  Chester  to  London,  one  vol.  4to.    1782. 

Antic  Zoology,  three  vols.  4to.    1784. 

History  of  Quadrupeds,  two  vols.  4ta 

Jndiayi  Zoology,  one  vol.  4 to. 

Genera  of  Birds,  one  vol.  4to. 

Xatural  History  of  Holywell  and  Dawning^  one  vol.  4to. 

Vic^u^  of  Hindostan,  two  vols.  4to. 

Lojulon,  one  vol.  4to. 

He  left  behind  him,  in  manuscript,  a  large  work,  entitled 
Outlines  of  the  Globe,  of  which  his  Fiew  of  Hindostan 
formed  the  14ih  and  loth  volumes! 

Natural  Histoiy  of  Man.  p.  117. 

Alrinl^s  is  improperly  mentioned  as  the  first  naturalist  who 
attended,  in  a  scientific  manner,  to  the  scat  of  colour  in  boe* 

»6 
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man  beings.  To  Marcellus  Malpichi,  in  the  Hth  cen- 
tury, we  certainly  owe  the  discovery  of  the  tact,  that  the 
colour  of  negroes  resides  in  a  peculiar  body,  the  corpus  viu^ 
eosiim.  This  fact  was  also  known  to  J.  N.  Peckli  v,  a» 
earl V  as  1 677,  as  appears  by  his  work  De  Hahitii  et  Colore 
Elfiiopum^  &c.  published  that  year. 

Among  the  writers  on  this  subject  it  is  also  proper  to  tako 
notice  of  Dr.  John  Mitchlll,  an  English  physician,  who 
resided  a  number  of  years  in  Virgim'a.  His  £ssaj/  on  the 
Causes  of  the  different  Colours  of'  People^  published  in  the 
Philosophical  Transactions^  vol.  xliii.  p.  102 — 150,  is  con- 
sidered as  a  very  honourable  monument  of  his  learning  and 
talents. 

It  is  generally  known  that  some  naturalists  of  the  eighteenth 
century  attempted  to  undermine  the  credibility  of  the  Mosaic 
history,  by  adducing  what  they  considered  proof,  that  there 
are  different  races  of  men,  and,  of  course,  that  mankind 
could  not  have  sprung  from  a  single  pair.  Against  this  hy- 
pothesis, the  Rev.  Dr.  Smith's  ingenious  and  learned  Essay 
on  the  Causes  of  the  Variety  of  Complexion  and  Figure  in  the 
Human  Species,  was  particularly  directed.  Professor  Blum ek- 
B  ACH,  of  Gottingcn,  who  has  written  still  more  largely  on  tho 
subject,  is  also  an  able  advocate  of  the  Sacred  Histofy.  The 
Mttcr,  by  a  curious  induction  of  facts  concerning  the  efiects  of 
climate^  &c.  on  other  species  of  animals  as  well  as  man,  has 
thrown  new  light  on  diis  interesting  question. 

Dr.  Blumenb ach's  work,  De Generis Humani  Varietaie 
Nat  ha,  was  iirst  publislied  in  1775,  in  the  form  of  an  In- 
augural Dissertation.  It  has  been  greatly  improved  in  sub- 
sequent editions,  and  is  a  work  of  much  merit,  particularly 
considered  as  an  able  compilation. 

Of  those  who  have  made  valuable  additions  to  die  na- 
tural liistory  of  man,  by  means  of  inquiries  into  the  origin, 
progress,  and  affinities  of  dilFerent  lanffuages^  several  other 
names  ought  to  be  mentioned  besides  that  of  Sir  William 
JoNKs.  Among  this  number,  Mr.  Jacob  Bryant,  of  Great- 
Britain,  M.  Court  de  Gebelin,  of  France,  and  Professor 
Pallas,  before  mentioned,  hold  a  distinguished  place.  Still 
more  recently,  new  and  important  light  has  been  throvni  on 
tliis  subject  by  Professor  Harton,  of  Philadelphia,  who,  in 
his  Ni'W  ric:vs  of  the  Origin  of  the  Tribes  and  Nations  of 
America^  lias  published  VocuUdavies  of  a  number  of  Indian 
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famgnages  tbat  were  never  before  committed  to  tbe  pren;  hat 
compared  these  with  langua^  more  generally  known,  t>oi^ 
on  the  eastern  and  western  continents ;  and  bat  tlicnce  dedfiopj 
new  evidence  in  support  of  the  opinion  that  |he  oationt  of 
America  and  those  of  Asia  have  m  common  origin,  and  tfapi 
all  mankind  are  derived  from  a  tingle  pair. 

Several  of  the  writers  on  die  natural  history  of  inan,  oMir 
tioned  in  pages  1  ]  7  and  1 18,  have  delivered  opinions  grottily 
deceptive  andenoneous;  but  to  enter  into  a  particular  dis- 
cussion of  their  comparative  merits  cannot  be  imdertijcea  in 
thitpl^cc 


FassU  Banes,  p.  119. 

Besidet  the  writers  enumerated  in  the  above-mentioned 
pa^e,  who  have  greatly  distinguished  themselves  by  thdr  in- 
quiries on  the  subject  <x  fossil  bones^  it  would  be  improper  to 
pass  without  notice  two  others,  who  gained  considerable  re- 
putation by  their  labours  on  this  subject  The  first  is  Dr.  Br£  y- 
Mius,  or  Breyne,  a  German,  who  was  contemporary  with 
Sir  Hans  Sloane,  and  who  published  some  papers  on  this 
branch  of  aoology  in  the  PhtlosophiaU  Transactions,  He 
was  among  the  earliest  writers,  and,  it  is  believed,  the  very 
first  of  9ny  distinction  who  wrote  on  the  subject  of  fossil 
bones.  The  second  is  the  Abbe  Fortis,  who,  in  his  TVv- 
vels  in  Dalmatian  also  gave  some  interesting  and  instructive 
information  on  tliis  subject. 

M.  CuviER,  of  France,  a  member  of  the  National  Insti- 
tute, and  a  celebrated  zoologist,  has  been  for  some  time  en- 
gaged in  a  very  extensive  work  upon  the  species  of  quadrupeds^ 
whose  bones  liave  been  found  in  die  interior  parts  cNfthe  earth. 
He  has  undertaken  to  settle  the  controversy  concerning  thess 
animal  relics.  He  says,  that  the  strata  of  every  country  upon 
earth  contain  bones  different  from  diose  of  the  animals  which 
now  inhabit  their  surface :  tliat,  with  the  dngle  exception  of 
ruminant  animals,  all  the  complete  fossil  bones  which  he  hat 
seen,  are  different  from  those  of  quadrupeds  now  alive:  chat 
of  these  he  has  been  able  to  ascertain  twenty-three  species^  all 
certainly  unknown  at  this  day,  and  which  appear  to  hav# 
been  entirely  destroyed,  thougn  their  bonet  evince  their  cs^ 
istence  in  former  ages. 
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These  species  of  creatures,  whose  races  are  notv  exttncf^ 
M.  CuviER  divides  into  two  classes — 1.  Those  which  have 
been  determined  by  others  ;  and,  2.  Such  as  have  been  settled 
by  himself.  In  the  first  he  enumerates  the  following :  I .  The 
Siberian  animal  which  affords  fossil  ivory.  2.  'Die  nutfn^ 
moth^  differing  from  the  former  chiefly  in  the  size  and  points 
of  its  grinders.  3.  The  long-headed  rhinoceros.  4.  That 
animal  of  the  tardigrade  faniihf  called  megatherium  and  me- 
gaJlonyx.  5.  An  extinct  species  of  large  bear.  6.  Another 
species  of  the  bear.  7.  A  camrvorom  animal,  intermediate 
between  the  wolf  and  bysena.  8.  A  creature  a-kin  to  the 
moosey  whose  horns  measure  fourteen  feet  from  tip  to  tip. 
9.  The  great/ossil  tortoise.  10.  The  Maestricht  crocodile. 
1 1 .  A  sort  of  dragon.  1 2.  An  unknown  kind  of  reptile  or 
cetaceous  animal. — In  the  second  class,  the  chief  of  which 
have  been  discovered  in  France,  M.Cuvier  places  the  follow- 
ing species :  1 .  The  animal  whose  teethy  when  impregnated 
with  copper^  form  the  occidental  turquoise.  2.  A  tapir^  difi 
fcring  from  that  of  South-Amtrica  only  in  the  fonn  of  its 
grinders.    3.  Another  tapir ^  of  a  gigantic  or  elephantine  size. 

4.  A  species  of  hippopotamoSy  of  about  the  size  of  a  hog. 

5,  6,  ly  8,  9,  10.  dix  fossil  skeletons  of  an  unknown  species, 
between  the  rhinoceros  and  the  tapir,  from  the  plaster-quar- 
ries in  the  neighbourhood  of  Paris.  1 1 .  A  species  of  croco* 
dile,  considerably  like  that  of  the  Ganges. 

But  these  are  not  all  which  the  earth  contains:  there  are 
parts  of  skeletons  of  which  M.  Cuvier  cannot  speak  with 
equal  assurance ;  but  of  which,  however,  enough  is  known 
to  encourage  a  !ioi>e,  that  the  list  of  zoological  antiquities  will 
be  soon  lengthened.  Of  these,  some  resemble  the  bone8» 
3 .  Of  the  tiger.  2.  Of  an  hyxna,  or  sea-calf.  3.  Of  the 
fallow-deer.  And  others  of  uncertain  characters;  as  the  pe- 
trified bones,  1 .  Near  Verona.  2  and  3.  1  wo  sorts  in  the 
Rock  of  Gibraltar.  4.  In  the  vicinity  of  Dax.  5.  Near 
(Orleans.  6.  Near  Aix  and  Ccttc.  7.  In  the  islands  of  Dal- 
matia,  &cc.  And,  8.  All  other  uncey^taifi  Inmes  found  in  the 
peat -mosses  of  all  parts  of  Europe  and  Asia.  In  the  course 
of  a  short  time  M.  Cuvier  hopes  to  determine  the  exact 
place  in  the  system  to  which  these  doubtful  species  are  to  be 
icfencd. 

M.  Cuvier  solicits  information  on  these  subjects  fixxn  all 
parts  of  tlie  world.  He  wishes  to  procure  the  bones  them- 
selves, or  hgurcs  of  them,  or  correct  descriptions  m  words. — 
Medical  lieposifojy. 
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The  nat\jralists  of  France  derived  great  advantages  when 
liolland  fell  into  the  power  of  their  countrymen,  from  the 
opportunities  which  were  afforded  them  of  inspecting  the 
rich  Museum  of  the  Siadiholder.  M.  Cuvier's  attention  was 
more  particularly  directed  to  two  elephants'  heads^  which 
having  examined  with  some  nicety,  he  found  to  exhibit  cha- 
racters tliat  warrant  their  being  considered  as  belonging  to  two 
distinct  species.  One  of  them  from  Ceylon,  he  remarked  dif- 
fered from  the  other  (wliich  came  from  the  Cape)  in  respect 
not  only  to  the  general  contour  of  the  forehead,  but  to  the 
shape  of  the  teeth,  which  last  he  was  at  length  induced,  like 
Blumenbach  and  others,  to  constitute  the  distinguishing 
characteristics  of  elephants  in  general,  and  extending  his  inqui- 
ries to  such  as  we  know  only  by  their  fossil  exuvuty  he  has 
furnished  us  with  the  following  specific  descriptions,  viz, 

**  Eltrphas  CapffisiSf  frontt  conxtxa^  lamdlis  moUnmim 
rhcnnboidalibus. 

E.  JyidicuSy  fronte  plano-coucaw^  lamelUs  mdariutii  or" 
cuatis  undatis. 

E-  AfammorUeuSj  maxilla  obtusiore^  lamellis  moUtrium 
tenidihus  reciis. 

E.   Aynericanusy    viola ribus  viidti-^uspidibusy    lameUis 
post  Detritionem  quadrilobatis,** 

C.  CuviER  has,  since  the  publication  of  his  Memoir,  dis- 
covered several  new  species  of  elephants,  differing  not  only 
from  the  fossil  ones  hitherto  described,  but  from  all  living 
animals  with  which  we  arc  acquainted.  One  of  them  is 
found  in  Peru,  and  other  countries,  and  comes  nearest  to  the 
elephant  of  the  Ohio:  Another  has  been  discovered  in  the 
strata  of  the  black  mountain,  in  the  department  of  L'Herault: 
A  third  is  found  at  Comminge;  and  fragments  of  the  fourth 
abound  in  the  vicinity  of  Paris. — AIiftn.de  T Inst,  torn.  ii.  p.  22. 

'riic  origin  of  ihtse/ossil  boncs^  especially  of  some,  found 
in  peculiar  circumstances,  has  employed  the  mgenuity  of  many 
eminent  naturalists,  and  been  made  the  subject  of  much 
speculation  in  later  years.  On  the  supposition,  which  has 
been  adopted  by  a  considerable  number  of  these  inquirers, 
that  the  account  given  in  the  sacred  writings  of  the  general 
Jh  lii^c  is  false,  the  question  is,  indeed,  of  difficult  solution. 
i>ut,  adinitting  the  truth  of  that  account,  (and  every  moun- 
tain and  valley  lifts  up  its  voice  to  confirm  it),  the  difficulty,  in 
a  great  measure,  if  not  entirely,  vanishes.  Ijet  us  suppose 
tliat  tlic  uniuials  whose  fossil  extivi^t  are  now  found  were 
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inhabitants  of  the  antediluvian  world,  is  it  not  evident  that 
many  of  the  facts  observed,  are  precisely  such  as  muse  neces^ 
earily  have  arisen  from  this  state  of  the  case  ? 

I'he  fossil  remains  of  elephants  have  been  ^scovered  ia 
various  parts  of  the  North-American  continent,  where  none 
of  this  genus  of  animals  are  now  to  be  found  in  the  living 
state.  I1iis  has  been  made  a  wonder.  But  how  could  it  have 
been  otherwise?  If  the  Flood  destroyed  all  the  inhabitants 
of  the  earth,  except  those  which  were  preserved  in  the  Ark ; 
and  if  the  ark  rested,  after  the  subsiding  of  the  waters,  on 
the  Eastern  continent,  as  is  generally  supposed  by  biblical 
commentators,  then  no  animals,  excepting  those  capable  of 
making  occasional  and  considerable  expeditions  by  water^ 
or  of  living  in  frozen  regions,  and  by  this  means  passing  froin 
the  Eastern  to  the  Western  continent  on  the  ice,  could  be 
expected  to  be  found  in  the  latter,  in  any  other  than  theyossiZ 
state.  It  is  true,  we  find  animals  in  §ofith-America  which 
appear,  at  present,  only  capable  of  inhabiting  warm  regions; 
but  it  is  well  known,  that  both  animals  and  vegetables  have 
the  faculty  of  accommodating  themselves  to  the  climate  in 
which  they  are  placed,  and  of  gradually  changing  their  clia- 
racter.  It  is  by  no  means  improbable,  therefore,  that  the  an* 
cestors  of  the  animals  now  living  in  South-America  had  once 
a  northern  constitution ;  that  after  crossing  the  strait  between 
Asia  and  America,  they  gradually  strayed  further  south ;  and 
that,  in  process  of  time,  their  o^pring  acquired  southern  lui-> 
bits  and  constitutions. 

Nor  is  it  by  any  means  difficult  to  suppose,  that  these  fossil 
exuvia  were  deposited  in  the  places  where  they  are  found,  ac 
the  subsidence  of  the  waters  of  the  general  deluge.  TTicy 
have  been  generally  found  in  circumstances  calculated  lone  to 
preserve  them ;  in  strata  of  earth  which  tend  to  resist  putretac* 
tion,  and  which  may  account  for  their  remaining  entire  after 
so  great  a  lapse  of  time. 

Quadrupeds,  p.  119. 

Among  the  zoologists  who  have  directed  particular  attention 
to  Quadrupeds^  during  the  last  age,  may  be  reckoned  Pen^ 
KANT,  of  Great-Britain,  Brisson  and  Daubenton,  of 
France,  Klein,  Blumenbach,  and  Schreber,  of  Ger- 
many, and  Pallas,  of  Russia.  Besides  these,  Linn.cus, 
BuFFON,  and  Zimmerman,  treated  ably  on  thb  as  w^U  9s 
other  dcjpartmcnts  of  zoology. 
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Birds,  p.  120. 

Among  those  who  have  contributed  to  die  unproreinetit  of 
Ornithology,  SparrmAn,  of  Sweden,  is  entitled  to  an  ho- 
nourable place.  The  plates  of  his  Museum  Carlsankmum 
are  among  the  best  that  were  ever  published.  They  are  sud 
to  be  less  tawdry  and  more  natural  than  those  of  Buffok. 

The  OmUhmgie  of  B&isson  is  worthy  of  more  pointed 
and  respectful  notice  than  is  taken  of  it  m  the  above-men- 
tioned page.  It  has  been  pronounced,  by  soma  good  judges, 
to  be,  so  far  as  respects  die  descripdon  ot  the  species  or  birdsy 
one  of  the  most  accurate  works  tlnu  have  hitherto  appealed* 

A  new  classificarion  of  Birds  has  been  preseuipd  to  the 
poblic  by  Paul  H.  G.  Moehring,  of  Germany,  who  died 
m  1792;  and,  srill  more  recendy,  a  new  arrangement  of  the 
same  class  of  animals  has  been  made  by  La  CEP£D£t  ^ 
France* 

Amphibia,  p.  121. 

Besides  the  writers  on  the  Amphibia  nodced  in  die  above^ 
mennoned  page,  the  names  of  several  others  deserve  to  be 
introduced  here  with  great  respect.  Several  genera  of  diit 
class  were  ably  illustrated  by  J.  N.  Laurent,  of  Germany. 
The  Lizards  and  Serpents  have  been  well  treated  by  £• 
Merrem,  of  the  same  country ;  the  Serpents  by  Fontaka( 
die  Tortoise  bv  Schkeider,  of  Germany;  and  the  Frogs 
by  RoESEL,  also  a  German. 

Robert  Townson,  LL.  D.  a  respectable  naturalist  of 
Great-Britain,  has  contributed  to  extend  our  knowledge  of 
the  physiology  of  the  Amphibia.  See  Tracts  and  Obserw^ 
tions  in  Natural  History  and  Physiology^  8vo.  London* 
1 799.  This  is  a  work  of  considerable  merit.  It  contaioi 
many  original  observations  concerning  the  respiradon^  abior^ 
don,  &c.  of  the  Amphibia. 


Fislies.  p.  122. 

In  addition  to  the  great  Ichthyologists  mendoned  in 
page,  some  others,  during  the  pcnod  in  question,  hold  a  high 
j>lace  in  tlie  history  of  zoology.  ScoPOLi,  KLEiify  and 
Gronoviusi  treated  ably  of  this  class  of  animals. 
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ITic  Philvsophia  Ichthyohgica  of  Arte  or,  especially  the 
second  cJition  (179JJ,  by  Dr.  Walbaum,  of  Lubock,  in 
three  vols.  4to.  may  be  considered  as  one  of  the  most  valu- 
able works  on  this  subject  produced  during  the  age  under  re* 
view. — Artedt  was  a  Swede,  the  cotemporary  and  friend 
o^  LiNN-Eus.  He  was  born  in  1705,  two  years  before  his 
illustrious  countryman;  and  died  in  1735,  being  accidentally 
drowned  in  a  canal  at  Amsterdam. 

Insects,  p.  123. 

Maria  Sybilla  Merian,  a  celebrated  German  lady, 
was  born  in  1G47,  and  died  in  1717.  She  is,  therefore,  er- 
roneously placed  after  Linn.£Us,  who  did  not  make  his  first 
publication  till  a  number  of  years  after  her  death.  She  ren- 
dered very  important  services  to  Entomology.  Her  great 
work,  entitled  Surinaamsche  Imtctcn  (folio  1705),  was,  at 
the  time  of  its  publication,  one  of  the  most  magnificent  that 
had  ever  been  produced  in  Euroi^e. 

Linna:us  first  produced  a  systematic  arrangement  of  /«- 
sacts^  at  once  sufficiently  comprehensive,  and  in  a  due  degree 
minute  in  its  distinctions.  He  distributed  all  insects  into  seven 
orders,  taking  the  distinctive  marks  from  variations  in  the 
structure  of  the  mngSy  or  the  entire  absence  of  these  organs, 
Fabricius  formed  a  new  system  essentially  different  from  that 
of  Ltnnjeus.  He  employs  for  the  foundation  of  his  ar- 
rangement, the  diversities  in  those  parts  of  the  organization 
with  which  insects  take  their  food. — ITie  arrangement  of 
LiNN-«us  is  commonly  preferred,  especially  in  Great-Bri- 
tain ;  but  that  of  Fabricius  has  many  admirers  on  the  con- 
tinent of  Europe. 

When  Reaumur  and  Fabricius  arc  mentioned  together, 
And  a  place  assigned  them  in  the  first  rank  of  entomologist^ 
it  is  to  be  remembered  that  each  has  a  different  kind  of  ex- 
cellence. Fabricius  is  a  great  technical  or  systematic  en- 
tomologist ;  but  he  has  done,  comparatively  speaking,  little 
in  regard  to  the  physiology  or  philosophy  of  the  subject. 
In  this  point  of  view  nothing  has  appeared  that  will  bear  a 
comparison  with  the  great  work  of  Reaumur. 

Important  contributions  to  the  natural  history  of  Insects 
have  also  been  made,  during  the  i>eriod  under  consideration. 
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by  Frisch,  R08ENH0F9  Kleeman,  Roesel,  Sulzer, 
ScHAFER,  and  several  others,  of  Germany;  and  adso  by  Pro- 
fessor Pallas,  whose  Iicones  Insectarum  is  a  very  valtiaUe^ 
work. 


BONNETT.  p.  123. 

Charles  Bonnett  was  bom  in  1720»  at  Geneva,  wliere 
he  died  iti  1793.  He  was  one  of  the  most  distinguished  men 
of  the  eighteenth  century.  His  inqdries  and  publications  on 
Insects  and  the  Vermes  are  greatly  esteemed,  and  have  been 
much  celebrated  among  natimdists.  " 


Vermes,  p.  124. 

Besides  the  writers  oif  the  Vermes  noticed  id  the  page  above- 
mentioned,  this  class  of  animals  has  been  treated,  either  ge- 
nerally or  in  part,  by  Joh.  A.  Murray,  Jac.  Theod. 
Klein,  Nath.  Goth.  Leske,  and  Zeder,  all  of  Ger- 
many, and  by  the  still  more  celebrated  Spallanzani,  of 
Italy.  The  last  mentioned  writer  paid  particular  attention  to 
the  Corallines^  and  other  marine  productions,  and  to  the  In*- 
fusfjria. 


Number  of  Birds  known,  p.  125. 

According  to  the  latest  accounts  given  by  M.  La  Cep£DE» 
of  France,  who  has  given,  as  was  before  observed,  a  new 
arrangement  of  Birds,  there  are  now  known  two  ihcusand 
five  hundred  and  thirty-six  species. 


Zootomy  and  P/n/siology. 

The  inquiries  of  the  naturalists  of  the  eighteenth  century, 
respecting  the  structure  of  different  animals,  and  the  functioos 
of  their  respective  oreans,  may  be  considered  as  forming  one 
of  the  most  remarkable  distinctions  of  modem  times.  Among 
these,  the  Arst  and  second  Monro,  William  and  John 
Hunter,  Hewson,  Cruikshank,  Collins,  Stubbs, 
Coleman  aadvHoMEt  of  Greac-Britam ;  Daubenton, 

jT 
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Reaumur,  Du  Verne  y,  Vicq-dVAzyR)CuvisR|Brous- 
soxET,  and  Dicquemare,  of  France;  Blumenbach,  of 
Germany;  Spallanzani,  of  Italy;  Camper,  of  Hollaad; 
and  many  others  in  different  [>arts  of  Europe,  deserve  to  be 
lionourablv  mentioned. 


Sarragik.  p.  126. 

M.  Sarragix,  a  French  physician^  who  resided  for  aome 
time  in  Canada,  well  deserves  to  be  added  to  the  list  of  those 
who  have  considerably  extended  our  acquaintance  with  the 
animal  and  vegetable  productions  of  the  higher  parts  of  Norrh- 
Amcrica.  His  different  memoirs  were  puolished  between  the 
years  1706  and  1728.  His  anatomical  histories  of  the  Bea-- 
rer^  Miiskrai  and  Porcupine^  arc  valuable.  M.  Sarragin 
likewise  distinguished  himself  by  a  publication  on  the  Si4gar 
Maple  (Acer  SaccharinumJ  oi  our  country,  lliat  renaark- 
able  family  of  plants  denominated  Saracenia  was  so  named  ivk 
honour  of  this  writer,  by  the  illustrious  Tournefort. 


Botany. 

^w's  Method,  p.  128. 

There  is  a  mistake  in  the  above-mentioned  page  with  re-* 
spcct  to  the  year  in  which  Ray  published  his  second  and  iow 
proved  method  of  arranging  vegetables.  It  was  in  1 703.  la 
his  first  method  he  divided  the  vegetable  kingdom  into  25 
classes,  of  which  Trees  and  Shrubs  formed  the  two  fim»  and 
Herbs  the  remaining  23.  This  was  published  in  16S2, 
twenty-one  years  before  his  second  method. — He  is  sud  to 
have  been  one  of  the  greatest  naturalists  and  best  men  of  the 
age  in  whicli  he  lived. 

Hermann,  p.  129. 

Paul  Hermann  was  a  native  of  Saxony,  and  died  io 
1695.  It  would  be  more  correct  to  say  that  he  arranged 
plants  according  as  their  seeds  arc  iiaked  or  enclosed  in  a  ptf- 
ricarp.  This  learned  man  not  onlv  presented  to  the  world 
botanical  writings  of  great  value,  but  ai^^ngrauings  of 


ptauiti^  which  an  tittantti  wfih  much  Mieicy«  ^omUcring 
the  period  at  which  ht  iived.-^BARTON*^  BaUi&f^ 

Citfi»tol»n£ti  KNA^t.    p.  f  30. 

Christopher  Knaut's  botanical  sjrstem  is  rqirtsented 
in  the  above  page  as  published  about  the  same  time  with  that 
of  Chriitian  Knaot.  Hiis  is  a  mistake^  His  work,  eo- 
tided  Enunieratio  Plantarurn  circa  Halam  Saxorum  spmte 
pwtfikHtnm^  was  published  at  Leiplie  in  1687. 

PoKtlsi>£ltA'i  Meihdd. 

In  1720,  tlie  same  vear  m  which  MaonoI,  of  Prance, 
{mblished  hb  system,  tneie  was  toother  oSered  to  die  world 
by  Jt!Lit7s  PoKTEtiERA,  k  noMemaA  of  Piia.  He  at- 
tempted to  combine  tlie  systemi  of  Tot^RitBFOkT  and  Rl- 

VINUS.' 

LiNNAUs'^  Meihodus  Cafycina. 

Besides  his  sexual  system*  the  great  Swedish  naturalist 
founded  a  method  of  arrangement  on  the  form  and  other  cir<r 
cumstances  of  die  Calyx.  To  this  method,  which  he  pub- 
lished in  the  year  1737,  he  gave  the  name  of  Meikodm  Ca^' 
Ijfcina.  In  this  system  the  vegetable  kingdom  is  diWdcd  into 
eighteen  classes. 

Lunwic'j  Method. 

CHRtsTiAi^  GotTLiEB  LuDWio,  A  oatiye  of  SUcsia,  iiid 
tt  professor  at  Leipsic,  published  a  new  method  ifi  17d7»  iH 
which  he  divided  vegetables  into  twenty  daises,  tikm  theh* 
distinctive  characters  from  the  fimoer.  Ludwio  was  me  au- 
thor of  several  valuable  works,  of  which  his  Instituiionei 
Histcrico'Physiae  Regni  Fegetabiis^  Sec*  printed  at  IjtipiSlC 
in  1757,  is  the  princiiMil  one. 

Method  of  Saut ages. 

In  1751  the  celebrated  Kosologist,  Francis  BoissiM 
gAUvACESy  of  Montpeltier,  published  hb  MciMm  fVUh 
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rum^  seu  Planta  Flora  Monspeliemis  juxta  Fdiorum  Or--. 
dincm.  In  this  work  the  author  has  attempted  an  arrange-: 
xnent  of  plants  from  the  situation  or  poution  of  the  leaves.  It 
is  believed  that  no  succeeding  botanist  has  adopted  this  me- 
thod ;  nor,  indeed,  is  its  character  such  as  will  probably  gain 
extensive  &vour. — Barton's  Botanjf. 


Thunb£rg'5  Alteration  of  the  Sexual  System,  p.  138. 

Professor  Thunberg,  of  Upsal,  proposed,  a  few  yean 
ago,  to  alter  the  method  of  Linn.cus,  by  suppressing  the 
classes  Gynandria^  Moywecia^  DioeciOy  and  Polygamid^  and 
assigning  to  other  classes  the  vegetables  arranged  oy  LinnjEus 
and  his  followers  under  these  denominations,  llie  Professor 
has  pursued  this  method  in  his  Flora  Japonica^  and  in  his  Pro- 
drmnus  Flora  Capensis,  It  is  not  generally  considered  as  an 
improvement  on  the  method  of  Linn^.us,  but  rather  as  ren- 
dering it,  on  the  whole,  still  more  artificial  and  perplexed. 
In  this  alteration,  however,  he  has  been  followed  by  Gmelii^^ 
Withering,  SwARTz,and  several  other  eminent  botanists. 


Vegetable  Physiohgy.  p.  138- 

llie  light  thrown  on  Vegetable  PhysidogVf  during  the 
period  under  review,  forms  one  of  its  most  brilliant  honours. 
Litde  had  been  done  in  diis  branch  of  botanical  science  beforp 
the  commencement  of  the  eighteenth  century.  Grew  and 
Malpighi,  indeed,  of  the  preceding  age,  had  instituted  some 
enlightened  inquiries  into  the  structure  of  plants ;  but  they 
made  little  progress,  com(>ared  with  what  has  since  been  done. 
Early  in  the  cenmry  under  review,  the  Rev.  Dr.  Hales,  of 
Great-Britain,  pursued  this  investigation  with  great  acuteness 
and  diligence,  and  in  his  Vegetable  Statics  presented  the  world 
with  a  mass  of  information  which  will  be  long  read  and  ad- 
mired. About  the  same  time,  Duhamel,  of  France,  was 
busily  and  successfully  engaged  in  similar  inquiries,  and  in 
his  Physique  dcs  Arbres^  and  other  publications,  shed  much 
new  light  on  this  part  of  botanical  science.  Duhamel 
was  followed  by  Chari.es  Bonnett,  of  Geneva,  who 
proved  one  of  tlie  most  distingui&lied  vegetable  physiologists 
of  the  age.  His  7railc  des  Feuilks  is  particularly  curious 
:uid  valuable. 


Towards  the  close  of  the  seventeetidi  centiny  some  atien* 
tion  had  bceo  paid  to  the  difierent  kinds  of  hairs  which  coo^ 
stitute  a  dowDy  covering  upon  the  surfaces  of  vegetables. 
But  it  was  not  till  the  year  1745  that  this  subject  was  treated 
in  the  full  and  masterly  manner  diat  it  deserved.    In  tlmt 

irear  M.  J.  Stephen  Guettard,  a  very  ingenious  and 
earned  French  botanist,  htjpn  to  publish  his  observations 
on  the  hairs  and  glands  ot  plants.  These  observations  he 
continued  during  several  succeeding  vears.  He  has  even  csta-r 
blished  a  botanical  Method^  deducecJ  from  the  form»  the  si* 
tuation,  apd  qther  circuinstances  of  the  hairy  and  other  glap- 
dular  appearances  on  the  surface  of  plants.  He  has  srown 
yihax^  perhaps,  would  hardly  have  been  suspected,  that  these 
appearances  are,  in  general,  constant  an4  uniform  in  all  the 
plants  of  the  same  femily  or  genus.  Hence,  he  has  observed 
fhat  they  constitute  good  generic^  but  not  specific  characters. 
— Bartok'j  Elements  of  Botany. 

Sir  John  Hill,  after  much  inquiry  in  vegetable  physiology, 
publimd,  in  1713,  a  very  extensive  work,  which  has  been  com- 
monly called  his  FcgetaUe  System^  in  which  he  proposes  a  me- 
thod of  arrangement  founded  on  the  internal  ^ructureof^nu^ 
About  the  same  time,  M.  Tillet,  of  France,  and  the  cele- 
brated Spallanzant,  of  Italy,  published  the  results  of  their 
observations  and  experiments  on  the  organs  and  functions  of 
vegetables,  which  have  been  generally  considered  as  highly 
valuable.  Besides  what  has  been  done  by  these  naturalists, 
new  light  has  been  thrown  on  vegetable  physiolc^  by  Pro- 
fbsor  Walker  and  Dr.  Darwin,  of  Great-Britain;  by 
Des  Fontaines  and  Vauquelin,  of  France;  by  Ponte- 
dera,  of  Italy;  by  Sennebier,  and  Saussure,  senior  and 
junior,  of  Geneva;  and  by  Plenck  and  Reichel,  of  Ger- 
many. ' 

But  among  the  vegetable  anatomists  and  physiologists  who 
flourished  towards  the  close  of  the  eighteenth  century,  Joseph 
G.CRTNER,  of  Germany,  deserves  particular  distinction.  This 
great  botanist  was  bom  in  the  year  1732,  and  died  in  ]798» 
at  the  age  uf  59.  He  eariy  devoted  himself  to  die/nitif  of 
vegetables,  not  only  as  a  part  of  v^etable  physiology  which 
had  been  too  much  neglected,  but  auo  as  furnishing  one  of  the 
best  grounds  of  botanical  arrangement.  A  method  of  this  kind 
lie  exhibited  in  his  great  work,  I)e  Fmctibus  et  Smuniiiu 
Playitaiumu  the  first  volume  of  which  was  published  in  I ISS, 
.md  the  second  in  1191 :  a  work  which  abounds  with  valua-r 
ble  instruction  in  botanical  science;  and  though  tlie  method 
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which  it  contains  is  by  no  means  free  from  objections,  ths 
author  is  entitled  to  much  commendation  for  his  labour,  and 
must  ever  be  ranked  among  those  who  have  made  large  con- 
tributions to  our  knowledge  of  the  vegetable  kingdom. 

The  modem  discoveries  in  chemistry  have  contributed 
much  to  enlarge  our  acquaintance  with  the  composition,  food, 
and  growth  of  plants.  Several  of  the  vegetable  physiologists 
mentioned  in  tlie  foregoing  paragraphs  have  rendered  im- 
portant aid  to  this  branch  of  incjuiry.  To  these  may  be  ad^ 
dcd  Priestley,  of  Great-Britain ;  I-Iassenfratz,  Four- 
CROY,  Chaptal,  GioBERT,  and  Parmentter,  of  France; 
andlNGENHouzandVoN  Humboldt,  of  Germany;  whose 
experiments  and  various  works  have  thrown  new  and  very 
important  light  on  some  of  the  laws  of  vegetation. 


Additmial  Sifstems  of  Botany,  p.  139. 

Botanical  methods,  cither  partly  or  wholly  original,  hare 
been  proposed  by  Heister,  Necker,  and  Medicus,  all  of 
Germany  ;  but  the  author  has  too  little  knowledge  of  them 
to  attempt  an  account  of  their  structure  or  mtrits.  Modifica- 
tions and  improvements  of  the  Linnasan  system  have  also  been 
proposed  by  the  celebrated  Schreber,  of  that  country.  But 
with  the  peculiar  character  of  these  too  the  author  is  unac- 
quainted. 

Writers  on  particular  Classcsj  or  Families  of  Plants,  p.  1 3y  ^ 

Perhaps  no  class  of  plants  has  been  investigated  since  the 
time  of  LiNN-*:rs  with  greater  zeal  and  labour  than  the  Crjfp^ 
togaviia.  Besides  tlie  writers  on  this  department  of  botany, 
enumerated  in  the  above-mentioned  page,  the  names  of  M. 
ToDE,  M.  BuLLiARD,  Profcssor  Batsch,  M.  de  Beau- 
vois,  and  several  others,  may  be  added  to  the  list.  Indeed, 
the  plants  of  this  class  have  been  investigated  with  a  species  of 
zeal,  whicli  led  a  late  botanist,  M.  de  Necker,  to  denominate 
the  enthusiastic  rage  for  inquiries  after  them  Cryptmnania* 
But  to  no  botanist  arc  wc  so  much  indebted  for  important  in- 
formation respecting  the  Cryptogamick  plants  as  to  the  late 
Dr.  Hedwig,  of  Leipsic. — Barton's  Eleimnts. 

One  of  ilic  latest  and  best  writers  on  the  Lichrns  is  Erik 
Achar  I  us,  M.  D.  a  native  of  Sweden. — Sec  his  LichcnogrU" 
pliiti' Succite  Prodrovius^  8vo.  1798. 
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father  Pi<UMl£&  was  one  of  the  fini  eood  wr&crs  on  th« 
Ferns.  His  Traile  des  Fougeres  de  VAmeriqmf  published 
in  1 105,  holds  a  high  raak  among  the  works  on  dlis  fort  of 
botany. 

The  work  of  tht  Marqvis  de  St  Simok,  on  Hymsinths, 
(4to.  AoMcrdanv  1186)  is  worthy  of  resprctfol  notice. 

Before  the  work  of  M.  C.  Herstier,  of>  the  Grromtoo^ 
Professor  BuRMAN^  of  AiBSterdam^  bad  written  ably  on  that 
extensive  fisMpnily  of  plants. 

Mr.  £llis»  of  Gxeat-Brii^ia^  (the  cekhrated  wrker  oa 
CoraUinei)  has  given  the  best  botanical  account  of  A^ioffee* 
tree  that  is  extant. 


Acade^nic  Dissertations  on  Botanical  Subjects,  p.  1 40. 

At  the  close  of  the  eighteenth  century,  only  five  disserta* 
tions,  it  is  believed,  had  been  published  by  the  niedical  gra<» 
duatcs  of  Anserica  on  botanical  sobjects.  These  are  rcspect- 
6iily  noticed  in  die  above-mentioned  page.  Since  that  time^ 
publications  of  this  kind  have  considerably  multiplied.  Tbm 
learned  and  interesting  lectures  on  botany,  delivered  by  Profes-^ 
sor  Barton,  of  the  University  of  Pennsylvania^  and  his  en* 
lightened  zeal  in  pursuing  diis  branch  of  science,  have  pro-^ 
duced  a  vary  sensible  eflkct  in  recommending  it  to  the  atten^ 
tion  of  the  students  in  that  seminary.  In  the  course  of  the 
last  three  years,  the  following  dissertations  on  botanical  sub^ 
jccts  have  been  added  to  the  former  small  list. 

1.  On  the  Digitalis  Purpurea^  by  John  Moore,  of  Penn- 

sylvania. 

2.  On  the  Kahnia  Latifolia  and  Angustifolia\  by  George 

Thomas,  of  Virginia. 

3.  On  the  Melia  A^arach^  by  Graftov  Duval,  of 

Maryland. 

4.  On  the  Prunus  Virgviianay  by  Charles  Morris,  of 

Virginia. 

5.  On  riic  Liriodendron  Tidipifcra^  by  Patrick  Rogers^ 

of  Ireland. 

6.  On  the  Magnolia  Glauca^  by  Thomas  D.  Price,  o£ 

Virginia. 

7.  On  the  Spipiia  Marylandica^  by  Hedge  Thompson, 

of  Ncw-Jcrscy. 

8.  On  tlie  Sanguinaria  Canadensis,  by  William  Dowmey, 

of  Maryland. 
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9.  On  the  Bignonia  Catalpa.  by  Robert  Holmbs,  of 

Virginia. 

10.  On  the  Pob/gala  Sentga^  by  Thomas  Massie,  of 
Virginia. 

11.  On  the  Arbutus  Uva  Arst\  and  Pj/tola  Umbdlata  and 
Maculataf  by  John  S.  Mitchell,  of  Pennsylvania. 

]  2.  On  the  Cornus  FUn^ida^  and  Sericed,  and  the  Cinchona 
Oficinalis^  by  John  M.  Walker,  of  Virginia. 
Some  of  these  Academic  pubHcations  have  great  merit. 
I'hey  afford  conclusive  evidence,  that  this  department  of  Na- 
tural History  is  more  studied  in  the  middle  and  southern  than 
in  the  eastern  states.  It  will  be  observed,  that  the  authors  of 
all  the  dissertations  above-mentioned,  reside  to  the  south  of 
New- York,  excepting  the  student  from  Ireland. 


Dillenius.  p.  141. 

John  Jacob  Dillenius  was  born  in  Germany,  in  1687, 
came  to  England  in  1721,  was  appointed  Professor  of  Botany 
in  the  University  of  Oxford  about  the  year  1729,  which  ot-^ 
fice  he  held  till  his  death,  in  17 i7.  Dillenius  made  a  num-> 
ber  of  botanical  publications ;  but  that  which  has  more  than 
any  other  immoi  talized  his  name  is  the  Historia  Muscorum^ 
&c.  4to.  1741.  Indeed,  his  discoveries  in  the  natural  history 
of  the  Mosses  were  so  numerous  and1)rilliant,  that  he  desenres, 
more  than  any  other  individual,  to  be  called  the  father  of  thii 
branch  of  botany^ 

English  Botany,  p.  141. 

To  the  list  of  writers  on  English  Botany,  given  in  die  above- 
mentioned  page,  may  be  added  Professor  Martyn,  who  hat 
written  ably  on  the  subject;  Mr.  Relhan,  who  has  given  a 
valuable  Flora  Cantab jngicfisis ;  Mr.  Abbot,  whose  Flora 
Bt'dfordicnsis  is  also  a  useful  work ;  and  Mr,  Sowerby, 
whose  English  Botany^  and  English  Fungi^  are  worthy  of 
mucli  commendation.  Hill  and  Wilson  have  also  written 
on  English  plants. 

Sloane.  p.  141. 

Sir  Hans  Sloani:  was  born  in  Ireland,  April  16,  1660. 
1  Ic  studied  medicine  in  London,  where  he  long  practised  phy* 
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sic  with  great  dignity  and  reputafion.  In  1687  he  went  to 
the  island  of  Jamaica^  in  the  character  of  physician  to  thd 
l>ike  of  Albemarle,  and  toudiedtit  Madeira^  Batbttdoes^ 
Nevis,  and  Si.  Kitts,  He  retnained  in  Jamaica  about  fifteen 
months ;  returned  to  London  in  1 689 ;  was  chosen  Secretary 
of  the  Royal  Society  in  1 693  ;  created  a  Baronec  on  the  ac* 
cession  of  George  I.  to  the  throne  <rf  Great-Britain,  being 
the  first  English  physician  on  whtnn  an  lioreditary  title  of  bo«- 
nour  had  been  conferred ;  was  advanced  to  the  Presidency  of 
the  Royal  Society  in  1727 ;  and  died  in  1752.  To  Sir  Haks 
Sloane  the  science  of  Botany  iigrehtly  indebted.  Hisdis^ 
coveries  in  tlie  West-India  islands  were  vert  numerous  and  ? ib- 
luable.  These  discoveries,  though  actually  'made'  m'  the  sl^> 
vcntccnth  century,  were  not  fully  laid  before  the  public  till  the 
beginning  of  the  eighteenth.  In  1707  he  published  the  first 
volume  of  his  great  Work,  entitled  A  Voyage  to  the  Islands 
Madeira,  Baroadoes,  &:c.  and  in  1725  he  completed  it,  by 
the  publication  of  the  second  volume.  Thb  work  may  be 
considered  one  of  the  most  wdusible  prcseoit  oiade  to  bot»> 
nical  science  in  the  course  of  the  age. — Pultxn  y's  Stetcktt* 


HoUSTOUN.  p.  141. 

Dr.  William  Houstoun,  an  English  ixicannr,  early  in 
the  eighteenth  century,  twice  visited  scene  of  the  WetC-India 
islands,  where,  on  his  second  visit,  in  1733,  he  died.  By  fais 
labours  the  ex  )tic  botany  of  England  was  greatly  enriched. 
His  papers  coming  into  the  possession  of  Sir  Joseph  Banks, 
were  published  in  1781,  under  the  following  title — Reliamte 
Jloustouniaiue,  sen  Plantarum  in  Ainerica  Mei^idionali^  i 
(hditlmo  lloustoun^  M.  D.  F.  R.  S.  &c. — Pulteny's 
Sked'/hcs, 


Plumier.  p.  1 4'!. 

Charles  Plumier  was  bom  at  Marseilles^  in  the  year 
1 646,  and  after  receiving  a  classical  education,  at  the  age  of 
sixrcen,  entered  into  the  order  of  Minime  Friars,  He  studied 
Imtaiiv  in  a  convent  at  Rome ;  and  after  paying  considerable 
attention  to  this  branch  of  natural  history  in  his  own  c(Hin« 
try,  he  made  three  voyages  to  the  West-kidia  iilaods  and  ihe 
ntiglibuurrng  continent,  chiefly  for  the  purpose  of  boltanmX 
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inquiries*  the  two  latter  at  the  expense  of  the  Frencli  mo- 
narch. On  his  return  from  the  third  voyage  he  settled  at 
Pkris,  in  the  character  of  his  order,  and  in  1103  published 
his  NoriHi  Plantarmn  Genera.  4to.  In  this  work,  constructed 
on  Tournefort's  method,  the  author  described  and  pre- 
sented the  figures  of  106  new  genera^  among  .which  are  many 
of  the  plants  used  in  medicine.  In  1704  he  died  at  Port  Si* 
Manft  n^r  Cadiz,  when  he  was  on  the  point  of  'embarking 
for  PerUj  to  discover  and  delineate  the  Peruvian  Bark  Treti 
but  before  his  death  he  had  prepared  for  the  press  another 
great  work,  entided  Traitc  des  Fougeres  dt  CAinerique^ 
which  was  published  in  1705,  in  folio,  at  the  royal  expense, 
and  with  royal  magnificence. — Pulteny'^  Skctclics. 


Catesby.  p.  141. 

For  some  account  of  Mark  Catesby,  see  vol.  ii.  chap^i 
ter  26,  of  this  work.  His  Natural  History  of  Carolina^  &c» 
was,  at  the  time  of  its  publication,  in  1730 — 1743,  the  most 
splendid  work  of  the  kind  that  Great-Britain  had  ever  pro- 
duced; and,  indeed,  it  had  scarcely  a  rival  in  magnificence 
on  earth.  Many  of  the  most  beautiful  add  useful  plants  were, 
in  this  performance,  for  the  first  time,  exhibited  in  their  true 
proportions  and  natural  colours.  The  number  of  subjects  de- 
scribed and  figured  in  the  work  is  as  follows:  Plants  171 — 
Quadrupeds  9 — Birds  1 1 1 — Amphibia  33 — Fislhts  46 — ^/n- 
sects  31. 


Kalm.  p.  142. 

Peter  KalM,  the  Swedish  traveller  in  America,  was  a 
clergyman.  On  his  return  to  his  native  country  he  was  ap* 
pointed  Professor  of  Economy  at  Abo^  where  he  died,  Novem- 
ber 16,  1779,  aged  sixty-three. 

CoLDEN  a}id  Muhlenberg,  p.  142. 

Among  the  botanists  enumerated  in  the  above-mentioned 
page.  Dr.  Colden,  and  the  Rev.  Dr.  Muhlemberg,  are 
represented  as  native  Americans.  Hiis  was  inadvertently  done. 
llie  former  was  a  native  of  Scotland  (see  vol.  ii.  chap.  26  of 
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this  work),  and  the  htter  is  from  Germany.  Thar  long 
residence,  however,  in  our  country,  gives  us  a  land  of  tit^ 
to  the  honour  of  their  scientific  character. 


COBLNUTUS.  p.  142. 

CoRNUTUs  was  erroneously  mentioned  among  the  botanists 
of  the  eighteenth  century.   His  work  was  published  in  1635. 


TA^  Baktrams.  p.  142. 

Two  gentlemen  of  this  name  have  contributed  to  our 
knowledge  of  American  plants,  viz.  John  and  William 
Bartram,  both  natives  of  Pennsylvania.  John  Bartram, 
the  father,  was  born  in  the  year  1701,  and  died  in  1777.  He 
was  a  self-taught  philosopher  and  botanist.  He  travelled 
much  in  the  American  colonies,  particularly  to  the  southward 
and  westward ;  discovered  many  new  plants,  and  made  large 
collections  of  our  indigenous  vegetables.  (See  vol.  ii.  chap.  26 
of  this  work.)  He  made  several  valuable  communications  to 
Peter  Collinson,  on  different  subjects  in  zoology,  which 
were  published  in  the  Philosophical  Transactions^  chiefly  be- 
tween the  years  1743  and  1749.  Professor  Barton  is  pre- 
paring for  the  press  some  account  of  this  distinguished  man, 
who  may  justly  be  styled  *'  one  of  the  fathers  of  natural  his- 
tory in  North-America." — His  son,  William  Bartram, 
is  still  living,  and  advantageously  known  by  his  Travels 
throus^h  North  and  South  Carolina^  Georgia^  East  an4 
West  Florida^  &c.  He  still  cultivates  the  garden  established 
bv  his  father,  and  continues  to  devote  himself  to  botanical  in- 
quirics  and  delineations  with  great  zeal,  and  in  a  manner  both 
useful  and  honourable  to  our  country. 


Barton'5  Elements  of  Botany,  p.  142. 

The  work  of  Professor  Barton,  announced  in  the  above- 
mentioned  paee,  as  being  then  in  the  press,  has  since  been 
published,  under  the  following  title — Elements  of  Botany^ 
or  Outlines  of  the  Natural  History  of  Vegetables^  &c.  8vo, 
1803.  Dr.  Barton  has  the  honour  of  being  the  first  Ame- 
rican who  gave  to  his  country  an  elomentary  work  on  Bottnr  j 
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and  if  we  may  judge  of  the  subsequent  harvest  by  the  first 
fruits,  it  will  W  rich  indeed.  Ttiis  work  is  illustrated  by 
thirty  plates,  and  discovbrs  an  extent  of  learniog,  an  acute- 
ncss  and  vigour  of  mind,  and  an  ckgance  of  taste,  highly 
honourable  to  the  author.  Dr.  Barton  adopts  the  Sexual 
Sj/stem,  and  a  great  part  of  the  Linnaean  nomenclature ;  hut 
is  by  no  means  a  servile  follower  of  that  illustrious  Naturalist, 
lie  thinks  the  sexual  system  would  suffer  no  injury  by  the 
total  abolition  of  the  eleventh  class  (DodteandriaJ ;  an4 
though  he  dissents  from  the  proposed  alteration  by  Thun- 
BERG,  yet  he  thinks,  with  Dr.  J.  E.  Smith,  that  the  tzvenij/^ 
third  Linna;an  class  (PolygamiaJ  is  unnatural,  variable,  and 
obscure,  and  ought  to  be  entirely  suppressed. 

Of  the  thirty  plates  which  accompany  this  work,  twenty- 
eight  have  claims  to  more  or  less  originality,  and  many  of 
them  are  completely  original.  I'hey  are  well  executed ;  aixl 
most  of  tl^c  subjects  selected  for  delineation  are  remarkable 
for  their  rarity,  their  beauty,  or  some  other  peculiarity  of 
character.  Every  part  of  this  work  discovers  that  the  author 
has  not  been  contented  with  compiling  the  facts  and  opiDioiis 
of  his  predecessors,  but  that  he  lias  accurately  observed  ami 
tliought  for  iiimself.  He  will,  dierefore,  no  doubt,  be  pro- 
nounced, by  tiie  best  judges,  to  have  presented  his  country- 
men with  tlie  most  comprehensive,  instructive^  and  satisfac- 
tory work  of  this  kind  in  the  Englisli  language. 


jD/'.  George  Forster.  p.  1-1.3. 

Tlie  Rotany  of  tlie  South-Sea  Islands  has  also  received  new 
light  from  the  Florida  of  tliose  islands,  published  by  Dr. 
George  Forster,  son  of  Dr.  John  R.  Forster,  author 
of  the  j^ova  Genera  Plantarum. 


Delineations  of  PlaJits.  p.  144. 

Among  the  numerous  and  important  services  rendered  to 
botanical  science,  by  means  of  accurate  and  elegant  drcnr- 
ingSy  and  other  modes  of  exhibiting  plants,  the  following 
more  particularly  deserve  notice. 

It  is  a  singular  fiict  that  Physic  is  indebted  for  the  most 
coinplclc  set  of  figures  of  the  medicinal  plants  to  tiic  genius 
and  industry  of  Mrs.  Llizaiw  th  Blvckweli.,  a  native  of 
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Scotland,  who,  in  1739,  published  a  splendid  work  under  the 
following  tide— ^  curious  Herbal^  containing  fioe  hundre4 
Cuts  of  tht  most  useful  Plants  which  art  now  used  in  thg 
Practice  of  Physic^  engraved  on  Folio  Copperplates^  after 
Drawings  taken  ffvm  the  Life.  2  vols,  folio.  This  iQge-' 
nious  lady,  after  she  had  completed  the  drawings,  eneraved 
them  on  copper,  and  coloured  the  prints  with  her  own  hands. 
It  ought  to  be  mentioned,  to  the  honour  of  Mrs.  Black* 
WELL,  that  slie  undertook  and  went  through  this  ingenious 
labour  for  the  purpose  of  procuring  her  husband's  liberatioii 
from  prison,  where  he  was  conhncd  for  debt,  and  from 
which  she  extricated  him  in  two  years. — Pult-Eny'^ 
Sketches. 

**  Mrs.  DcLANEV  (an  Englbh  lady)  has  finished  nine  hun* 
dred  and  seventy  accurate  and  elegant  representations  of  dif*. 
ferent  vegetables,  widi  the  parts  of  their  flowers,  fructifica* 
tion,  &c.  according  with  the  classification  of  LiNNiEus,  in 
what  she  tciins  paper^mosaic.  She  began  this  work  at  the 
age  of  74,  when  her  sight  would  no  longer  serve  her  to  paint, 
,in  which  she  much  excelled.  Between  the  age  of  74  and 
82,  at  which  time  her  eyes  quite  failed  her,  slic  executed  the 
curious  Hortus  Siccus  above-mentioned,  which,  I  suppose, 
contains  a  greater  number  of  plants  than  were  ever  before 
drawn  from  the  life  by  any  one  person.  Her  method  con* 
sisted  in  placing  the  leaves  of  each  plant,  with  the  petals,  and 
all  the  other  parrs  of  the  flowers,  on  coloured  paper,  and 
cutting  them  with  scissars  accurately  to  the  natural  size  and 
form,  and  then  pasting  them  on  a  dark  ground;  the  efiect  of 
which  is  wonderful,  and  their  accuracy  less  liable  to  fallacy 
than  drawings.  She  is  at  this  time  (178^)  in  her  89th  yesTi 
with  all  the  powers  of  a  fine  understanding  still  unimpaired. 
I  am  informed  that  another  very  ingenious  lady,  Mrs.  North, 
is  constructing  a  similar  Ilortus  Siccus^  or  paper-garden^ 
which  she  executes  on  a  ground  of  vellum,  with  such  ele- 
gant taste  and  scientific  accuracy,  that  it  cannot  fiul  to  be- 
come a  work  of  inestimable  value." — Botanic  Garden^  P^rtii, 
Canto  ii.  p.  5  i .  New-York  edit. 


Botanic  Gardens,  p.  144. 

T\\c  late  royal  government  of  France,  for  the  prorootioa 
of  botanical  science,  was  in  die  habit  of  eslablisbing  Bokmi^ 
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cal  Gardens  in  various  parts  of  her  colonics,  and  of  foreign 
countries.  A  piece  of  land,  of  moderate  ferti/ity  and  extent, 
hired  or  purchased  at  the  public  exiiense,  served,  in  the  dis- 
tant country  where  it  was  situated,  as  an  home  for  a  Botanist, 
a  repository  for  the  seeds  he  might  collect,  and  a  nursery  for  the 
plants  he  should  cultivate.  From  establishments  of  diis  na- 
ture, in  distant  regions,  rich  treasures  of  botanical  specimens 
and  information  have  been  transmitted  to  France. 

'J'he  late  king  of  France  provided  two  gardens  of  this 
kind  in  the  United  States;  one  in  Bergen  County,  in  the 
State  of  New-Jersey,  within  eight  or  nine  miles  of  the  city 
of  New- York ;  the  other  in  South-Carolina.  ITie  Botanist 
employed  to  superintend  these,  and  to  perform  all  the  duties 
of  a  botanical  pensionary,  was  M.  Andrew  Michaux,  who 
has  lately  distinguished  himself  by  his  Uistoirc  des  Chines  dc 
C AmcvUiue^  &:c.    Paris.   1801.  folio. 

The  tirst  |?L*rson  in  America  who  conceived  and  carried  into 
eft'ect  the  design  of  a  Botanic  Garden  for  the  reception  and 
cultivaiion  of  American  vegetables,  as  well  as  exotics,  was 
the  celebrated  John  Bartram,  mentioned  in  a  former  notc- 
His  establishment,  though  small,  and  scarcely  worthy  of  the 
name,  when  compared  with  those  of  Europe,  was  respectable^ 
considering  the  situation  of  the  proprietor,  and  is  now  pro- 
bably the  best  in  our  country.  'J  hose  formed  and  supported 
by  tlie  French  government,  though  calculated  to  answer  the 
purposes  intended,  weie  also  far  from  being  regular  or  com- 
plete botanical  gardens.  Nothing  that  deserves  this  character 
has  yet  been  established  in  America.  It  is  hoped  the  plan  now 
in  execution  by  Professor  Mosack,  of  Columbia  College, 
will  !)e  fostered  by  the  public,  and  succeed  better  than  any 
former  atteiiipls. 


Mineralogy. 

Minerals  arc  arranged  either  according  to  their  CTiernal 
c/idrarfers,  or  their  clicuiiad  composition.  The  former  is 
called  an  artificiiU  niethod  of  classification;  the  latter  a  wa- 
faral  one.  Linn-IUs  was  the  first,  and,  indeed,  the  only 
mineralogist  among  the  moderns,  who  undertook  to  form  an 
anangciiieiu  of  niinerals  from  their  t:xtnnal  characters  alone. 
And  Cronstkdt  has  the  honour  of  being  the  first  who  in- 
troiluccd  a  natural  method.  Abraham  G.  Werner,  the 
celebrated  mineralogist  of  Freyberg,  in  Germany,  in  m*, 
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attempted  to  combine  these  two  methods ;  and  since  |haC  tiim 
almost  ail  the  great  writers  on  mineralogy  have  followed- tub 
example.  r  • 

After  the  publication  of  the  first  regular  system  of  LiKr 
KALus,  and  before  the  appearance  of  Cronstedt's  gieat 
work,  several  other  systematic  writers  attempted  to  form  <££• 
ferent  arrangements  of  mineral  bodies.  Among  these,  Woi^ 
STERDORF,  Cartheuser,  and  JusTi,  all  of  Germany,  de- 
serve to  be  mentioiied.  •  But  none  of  them  retain  their  repu- 
tation, amidst  the  ipyumerous., discoveries  and  improvements^ 
and  the  incomparably  better  writers  produced  in  later  timet. 

Clumicd  Afiahfsis  qf  MinerdU.  p.  146. 

The  progress  which  was  made  in  the  art  of  analyzing  mi- 
nerals, in  the  course  of  the  last  thirty  years  of  the  eighteendi 
century,  cannot  be  contemplated  without  astonislunent.  **  To 
separate  five  or  six  substances  intimately  combined  together; 
to  exhibit  each  of  them  separately ;  to  ascertain  the  precise 
quantity  of  eachj  and  even  to  detect  the  preseoca  and  die 
weight  of  substances  which  do  not  approach  -^ 99  part  of  the 
compound,  would,  at  no  very  remote  period,  have  been  coo* 
sidered  as  a  hopeless,  if  not  an  impossible  task.  Yet  all  Hm^ 
by  means  of  the  wonderfol  discoveries  and  imptovements  of 
Margraff,  Neumann,  Scheele,  Bergman,  Klap* 
ROTH,  Vauquelin,  and  others,  can  now  be  done  with  the 
most  rigid  accuracy." — Thompson'^  Chcinishy^  vol.  iv.     . 


Crysiallizaiian,  p.  151. 

The  subject  of  Ciysiallization  engaged  much  of  the  at- 
tention of  chemists  and  mineralogists  during  the  eighteenth 
century.  The  first  attempt  to  account  for  this  phenomenon, 
in  any  manner  which  deserves  the  name  of  philosophical, 
was  by  Sir  Isaac  Newton.  He  supposed  the  aggregation 
which  takes  place  io  this  instance  to  be  produced  by  the  at- 
traction which  he  had  proved  to  exist  between  the  particles 
of  all  bodies,  and  which  acts  as  soon  as  these  particles  are 
brought  within  a  certain  distance  of  each  other  by  the  eva- 
poration of  the  liquid  in  which  they  are  dissolved.  The  re- 
gularity of  their  figure  he  explained,  by  supposing  that,  whilo 
m  a  stare  of  solution,  they  were  arranged  in  tbeliquid  b  le- 
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gular  rank  and  file;  the  consequence  of  which,  as  they  are 
acted  upon  by  a  power  which  at  equal  distances  Ls  cqtial,  and 
at  unequal  distances  unequal,  will  be  crystals  of  dcicrrninate 
figures. — ^This  explanation,  wliich  is  worthy  of  the  luminous 
end  acute  mind  of  its  author,  is  now  generally  admitted  as 
the  true  one,  and  has  contributed  much  towards  the  elucida- 
tion  of  the  subject. 

Still,  however,  tliere  remained  various  phenomena  respect- 
ing crystallization,  which  required  to  be  more  fully  explained. 
To  effect  this  many  attempts  have  been  made,  ilnd  several 
theories  formed. 

Rome  de  Lisle  professed  to  have  determined  the  primU 
live  form  of  every  crystallized  substance,  and  to  have  ascer- 
tained that  all  other  forms  are  only  modifications  of  tliis. — 
See  his  Crystallographit, 

Gahn,  of  Sweden,  went  ftirther.  Having  broken  a  cal- 
careous spar  of  a  particular  kind  (dog-tooth),  he  found  that 
the  crystal  was  entirely  composed  of  small  rhombs,  like  those 
of  the  primitive  calcareous  spar. 

Bergman  seized  upon  tliis  idea  of  his  pupil;  and  as  he 
combined  an  attention  to  geometry  with  physical  science,  he 
demonstrated  that  every  crystal  is  composed  of  other  small 
crystals,  variously  piled,  but,  in  each  case,  according  to  cer- 
tain laws  of  decrement.  Tiicse  little  elementary  crystals  are 
called  by  him  comtitnent  parts  of  a  crystal.  Fn  this  manner 
Bergman  developed  the  mechanical  structure  of  various 
crystals,  and  showed  that  the  primitive  form  often  h'es  con- 
cealed in  those  very-^ystals  which  appear  to  deviate  farthest 
from  it. 

M.  Hauy  pursued  the  idea,  and  applied  it  to  various  crys- 
tallized minerals.  He  is  supposed  to  have  shown,  not  only 
that  every  particular  species  of  crystal  has  a  primitive  figure, 
and  that  the  variations  are  owing  to  the  different  ways  in 
which  the  particles  arrange  themselves;  but  also  to  have  de- 
termined the  laws  according  to  which  the  decrements  take 
phcc,  after  certain  data  which  he  assumed.  His  theory  of 
crystallization  has  been  much  celebrated.  It  is  generally  con- 
sidered as  ingenious  and  plausible;  and  certainly  manifests  a 
degree  of  diligence,  zeal,  and  mathematical  skill,  which  en- 
title him  to  much  commendation. — See  Tilloch'^  PhUoso^ 
phical  MagifJm^  Nicholson'.? /m«/vw/,  and  also  a  go(Vl 
abstract  of  H.ArY's  system  in  the  SuppUmcnt  to  tht  Ency^ 
thp^cdia  lin'timuna. 


Additwnal  Noief.  *n 


Silver  JIfine  in  the  Slate  of  Neuy-rork.  p.  156. 

The  most  coDsiderable  mine  of  either  of  tlie  precious  m&- 
tils  of  which  the  author  has  heard  in  the  United  States,  ia 
the  siher  mine  in  the  town  of  Moimt- Pleasant,  Westdiester 
County,  State  of  New- York.  I'his  /nine  is  near  the  margin 
of  the  Hudson,  thirty-six  miles  above  the  city  of  New-York, 
and  on  land  beloging  to  William  Street,  Esq.  It  was 
discovered  about  forty  years  ago ;  and,  for  some  years  before 
the  revolutionary  war,  was  \vrought  to  tolerable  advantage, 
llie  convulsions  and  derangements  attending  that  struggle 
suspended  the  o|x;rations  of  the  company  engaged  in  the  bu- 
siness, and  they  have  not  since  been  resumed. 

Geology. 

That  the  inequality  rf  decliailjf  exhibited  by  the  sides  or 
flanks  of  mountains,  in  every  part  of  the  globe,  had  any  re- 
gard to  the  points  of  the  compass^  seems  to  have  been  first 
remarked  by  the  celebrated  Swedish  geologist,  Tilas.  (See 
Memoirs  of  StockJwlm  for  1760.)  But  be  seems  rather  to 
have  directed  his  views  to  the  elevation  or  depression  of  the 
surfiice  of  Sweden,  than  to  the  bearings  of  the  declivities  of 
mountains  in  general.  Bergman  first  discovered  that  the 
declivities  of  the  flanks  of  mountains  bear  an  invariable  re- 
lation to  their  different  aspects.  He  found  that,  in  mounouns 
extending  from  north  to  south,  the  western  ^jaft  is  the 
steepest,  and  the  eastern  the  gentlest;  and  that  &I  i^ttlintains 
which  run  east  and  west,  tlic  southern  declivi||Jp  AcjleepesT, 
and  the  northern  the  gentlest.  After  Be  aoyluif^fltafON 
took  notice  of  the  generality  of  this  pheij||B|DMiloo;Jbilit^h^ 
remark  was  confined  to  the  eastern  aud^^Mestera  iidB|'^ 
mountains  extending  from  north  to  south,  htTOig  no  tefeicupe 
to  the  north  and  houtli  sides  of  those  wfich  run  east  anl 
west.  The  same  fact  was  afterwards  observed,  in  a  general 
or  more  prtial  manner,  by  Herman,  La  Metherix^ 
FoRsTER,  Pallas,  and  several  others. 

Towards  tlie  close  of  the  eighteenth  century,  Mr.  Kirwan 
directed  his  attcnticn  to  this  subject,  and  endieavoured  to  as- 
sign the  cause  of  t])is  almost  univasal  allotment  of  oncqiial 
ckclivitics  to  opposite  points,  and  why  the  greatest  are  di- 
rected to  the  west  and  south,  and  die  gendest  to  die  east  and 
north.    He  supposes  that  tbb  fact  is  connected  with  the  oik 
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ginal  structure  of  our  globe ;  that  ft  proves  that  mountaiiw 
arc  not  mere  fortuitous  eruptions,  as  some,  within  a  few  years 
past,  have  confidently  advanced ;  and  that  it  furnishes  a  power- 
ful argument  in  favour  of  the  Mosaic  account  of  the  creation, 
deluge,  &c. — SccTraJisaciions  of  the  Royal  Irish  Academy^ 
vol.  vii. 

Meteorology. 

IVcight  of  the  Atmosphere,  p.  1 90. 

The  eighteenth  century  is  distinguislred  by  the  numerous 
and  enlightened  experiments  which  were  made  during  this 
period  to  ascertain  the  weight  of  the  atmosphere  in  di^rent 
latitudes  and  situations.  For  these  we  are  principally  indebted 
to  M.  BoucuER,  M.  Cassan,  and  M.  Cotte,  of  France; 
and  to  Sir  George  Shuckburgh,  Lord  Mulgrave,  and 
Mr.  KiRWAN,  of  Great-Britain  and  Ireland. 


Purify  of  the  Atmosphere,  p.  190. 

Though  the  experiments  on  the  Eudio^netcr  were  men*' 
tinned  under  the  head  of  Chemistri/y  and  in  some  respects 
belong  to  that  department  of  science,  yet  they  also  belong  to 
Meteorology^  and  have  contributed  to  throw  some  light  on 
this  obscure  subject.  These  experiments,  and  the  inquiries 
connected  with  them,  belong  exclusively  to  the  eighteenth 
century. 

Atmospherical  Electricity,  p.  192. 

All  our  knowledge  of  Atmospherical  Electricity  is  the 
product  of  the  eighteenth  century.  7^o  this  subject  the  at- 
tention of  philosophers  has  been  particularly  drawn  since  the 
time  of  Dr.  Franklin's  discovery  that  lightning  and  thunder 
are  occasioned  by  the  agency  of  Electricity. 

*'  The  most  complete  set  of  experiments  on  this  part  of 
meteorology  were  made  by  Professor  Beccaria,  of  Turin. 
He  found  that  the  air  is  almost  always  positively  electrical, 
especially  in  the  day-time,  and  in  dry  weather;  that  when 
dark  or  wet  weather  clears  up,  the  electricity  is  always  nega- 
tive; and  that  low  thick  fogs,  rising  into  dry  air,  carry  up  a 
rrcat  deal  of  electric  matter.     He  ascertained  thaC  the 


Additional  Notes.  52S. 

Any  electricity  of  days  equally  dry  is  always  proportional  to 
the  heat;  that  winds  lessen  the  electricity  of  a  clear  day, 
especially  if  damp ;  and  that,  for  the  moet  part»  when  there 
is  a  clear  sky,  and  little'  wind,  a  considerable  quantity  of 
electricity  arises  after  sun-set,  at  dew  falling.  Considerable 
hVht  has  been  thrown  on  the  sources  of  atmospherical  elec- 
tricity, by  the  experiments  of  M.  Saussu&e,  and  other  mine- 
ralogists. Air  is  not  only  electrified  by  friction,  like  other 
electric  bodies,  but  the  state  of  its  electridiy  is  changed  by 
various  chemical  operations  which  often  go  on  in  the  atr 
mosphcre.  Evaporation  seems,  ip  all  cases,  to  convey  elecr 
trie  matter  into  the  atmosphere ;  and  Saussure  has  ascer-r 
rained  that  the  quantity  of  electricity  is  much  increased  when 
water  is  decomposed,  as  when  water  is  dro|^)ed  on  red-hot 
iron.  On  the  other  hand,  when  steam  is  condensed  into  ve- 
sicular vapour,  or  into  water,  the  air  becomes  negatively 
electric.  Mr.  Canton  has  ascertained  that  dry  air,  when 
heated,  becomes  negatively  electric,  and  positive  when  coolecL 
even  when  it  is  not  permined  to  expand  or  contract;  ana 
Uie  contraction  and  expansion  of  air  also  occasion  changes  in 
its  electric  state.  It  is  discovered,  therefore,  by  these  expe- 
riments, that  there  are  four  sources  of  atmospheric  electricity 
Jcnown;  viz.  1.  Friction;  2.  Evaporation;  3.  Heat  and  Cold; 
4.  Expansion  and  Contraction ;  not  to  mention  the  Electricity 
evolved  by  the  meltine,  fi-eezing,  solution,  &c.  of  various 
bodies  in  tne  contact  of  air. — ^Thomson'j  Chemistn/. 

Hydrology. 
Common  Waters,  p.  199. 

The  comparative  qualities  of  common  waters^  whether 
falling  in  rain^  or  found  in  springs^  wtUs^  or  lakes^  have 
been  observed  and  ascertained,  during  the  eighteenth  cen- 
tury, with  a  degree  of  intelligence  and  accuracy  never  before 
known.  For  the  experiments  and  inquiries  which  have  led 
to  our  knowledge  on  this  subject,  we  are  chiefly  indebted  to 
Bergman,  Scheele,  Carradori,  Hasscnfratz,  and 

(iUYTON-MoRVEAU. 

Sea  fVaier.  p.  199. 

The  taste,  specific  gravity,  and  other  propenies  ofseM  m- 
/er,  have  also  been  examined  with  new  accuracy,  and  witSi 
new  results,  during  this  period.    For  many  enlightened  ex- 
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peiimcnts  in  thisi  branch  of  Hydrology,  wc  owe  much  to 
Sparrman,  Bf.rgman,  Lord  Mulgrave,  M.  Pages,  M. 
Bladii,  Dr.  Watson,  and  Mr.  Kirwan. 

Mineral  JVctcrs.  p.  199. 

Mr.  BoYLr  may  be  considered  as  the  first  person  who 
pointed  out  the  metliod  of  examining  mineral  waters.  He 
first  ascertained  the  existence  of  air  \*\  water,  and  directed  to 
a  number  of  tcsfs,  by  means  of  wliich  conjectures  might  be 
made  concerning  the  s:ih*ne  bodies  which  tlie  water  examined 
held  in  solution.  Me  was  soon  followed  by  Du  Clos,  of 
PVance,  by  Mi  erne,  of  Sweden,  and  by  several  other  phi- 
losopiiers  in  dittjrcnt  parts  of  lOuroj^e,  who  made  considerable 
additions  to  tlie  tests  employe!,  and  the  facts  ascertained  by 
BovLE.  In  1726  Boulduc  pointed  out  a  method  of  precipi- 
tating several  of  the  saline  contents  of  water  by  means  of 
alcohol.  But  it  was  not  till  afcer  the  discovery  o^  carbonic 
acid  by  Dr.  Black,  that  any  great  progress  was  made  in  as- 
certaining the  composition  of  mineral  waters.  That  subtle 
acid,  wliich  is  so  often  contained  in  them,  and  which  serves 
as  a  most  powerful  solvent  to  many  of  the  earths,  and  even 
of  metallic  bodies,  had  thwarted  all  the  attempts  of  former 
chemists  to  detect  the  composititin  of  these  liquids.  Since 
the  discovery  of  that  acid,  the  an: .lysis  of  mineral  waters  has 
advanced  with  great  rapidity ;  so  that,  at  the  present  period, 
t!iis  may  be  considered  as  one  of  the  most  advanced  parts  of 
chemical  philosophy. — ^Thomson'a*  Chemistry, 

The  Dissertation  on  the  Analysis  of  Mineral  Waters,  pub- 
lished by  Br:RGMAN  in  1778,  may  be  considered  as  the  first 
great  work  on  this  subject.  No  general  mode  of  analyzing 
mineral  waters  was  known  prior  to  this  publication.  The 
nuthor,  in  this  admirable  work,  not  only  shed  much  new  light 
on  the  subject,  but  he  also  carried  the  investigation  of  it,  at 
once,  to  a  very  high  and  honourable  degree  of  perfection* 
His  method,  with  many  additions  and  improvements,  has 
been  generally  adopted  by  succeeding  hydrologists.  He 
was  followed  by  the  distinguished  persons  whose  names  are 
enumerated  in  the  above-mentioned  page.  Besides  these,  the 
names  of  Brhze  and  I  Iassenfratz  are  worthy  of  respectful 
notice,  for  their  analyses  of  the  waters  of  Pu  and  Pougues, 
Dr.  Pearson  more  particularly  examined  the  waters  of  ^tir- 
ion ;  Dr.  Gar  n ett,  those  of  Ilarrcrugatc;  and  Mr.  LamB£» 
•hobc  of  Lcmiiigton  Priors. 


(     ^25     ) 


NOTES  ON  CHAPTER  IV. 


Anatomy,  p.  208. 

T^HE  family  of  Monro,  in  Edinburgh,  have  been  long  and 
eminently  distinguished  in  the  annals  of  Anatomy.  Three 
persons,  of  the  name  of  Alexander  Monro,  have,  in 
succession,  adorned  the  medical  school  of  that  city,  since 
the  year  1120:  of  tliese,  the  last  is  jet  alive,  and  aoly  sup- 
ports the  reputation  of  his  illustrious  iamily. 

William  and  John  Hunter,  also  natives  of  Nordi- 
Britain,  and  afterwards  residents  in  London,  hold  a  high 
place  in  the  anatomical  history  of  the  eighteenth  century. 
The  former  was  bom  in  1718,  and  died  in  1783;  the  latter 
^as  born  in  1728,  and  died  in  1793. 


Mascagni.  p.  212. 

The  work  of  Mascagni,  on  the  LymphalkSf  is  to* 
slightly  mentioned.  It  is^onsidered,  by  good  judges,  as  by 
far  the  greatest  work  th^  has  been  published  on  this  sobject; 
as  one  of  the  most  valuable  anatomical  productions  of  the 
age;  and  as  a  work  that  must  immortalize  the  reputatioii  of 
the  author. 

Scarpa,  p.  213. 

This  great  anatomist  wrote  ably,  not  only  on  die  Ear^  but 
also  on  the  Nerves  of  the  Heart.  His  work  oo  this  lobject 
is  said  to  be  highly  meritorious. 

Physiolo'gy.  p.  238. 

The  Abbd  Lazarus  Spallanzani,  of  Italy,  was  born 
in  the  year  1729,  and  died  in  1800.  Hb  researches  and 
publications  in  several  branches  of  natural  history,  especialiy 
in  animal  and  vegetable  physiology,  place  him  amooff  the 
most  distinguished  men  of  his  age.  On  the  subject  otDU 
gestioTij  he  is,  perhaps,  the  highest  authority. 
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Theory  and  Practice  of  PHysic. 
Medical  Thcmy  of  Stahl.  p.  260. 

Among  those  who  embraced  cither  the  whole  or  a  part  of 
the  Stahlian  doctrine,  Paul  Joseph  Barthez  is  entitled  to 
respectful  notice.  His  work  Dc  Principio  Viiali  H&ininis^ 
jniblishcd  in  l'773y  and  his  Norva  Docirina  de  Functionibus 
Natura  Ihiniantc^  published  in  1774,  both  deserve  to  be 
commended  as  indications  of  acutcness  and  ingenuity. 

Doubts  have  been  suggested  whether  Gaubil's  was  really 
a  follower  of  Stahl.  Dr.  Halle r  represents  him  as  cau-^ 
ills  r/r,  ei  in  rceipiaidis  opinionibus  difficilis.  He  is  said,  at 
any  rate,  never  to  have  openly  avowed  his  adherence  to  the 
Stahlian  system. 

Perrault  wrote  before  Stahl.  He  died  in  the  year 
1688.  From  this  writer  it  is.  not  improbable  that  St  AH  !■ 
might  have  borrowed  his  celebrated  doctrine. 

Hoffman,  p.  261. 

Frederick,  Hoffman  was  born  at  Nfagdeburg,  in  the 

Jrcar  1 660.  The  principal  circumstances  much  known  in  the 
ife  of  this  illustrious  physician,  are,  that  he  travelled  into 
Kngland  and  Holland,  where  he  became  acquainted  with 
Robert  Bo vle  and  Paul  Herman  ;  that  he  never  received 
any  professional  fees,  being  supported  by  his  annual  stipend; 
that  he  cured  the  Em|xrror  Charles  VI.  and  Frederick  I. 
King  of  Prussia,  of  inveterate  diseases ;  and  that  he  had  a 
very  accurate  and  extensive  knowledge,  for  that  day,  of  the 
nature  and  virtues  of  mineral  waters.  Hoffman  survived 
his  80th  year;  and  his  works  were  printed  at  Geneva,  in  six 
volumes  folio,  in  17-10. 

Dr.  Cullen.  p.  261. 

Dr.  William  Cullen  was  born  in  Lanarkshire,  in  the 
west  of  Scotland,  December  11,1712.  He  was  chosen  one 
of  the  medical  professors  in  the  University  of  Edinburgh  in 
1756,  and  died  in  that  city  in  1790,  in  the  77th  year  ch  his 
age.     The  various  publications  of  this  distinguisiicd  physi- 
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ihti  ^re  so  Well  known,  that  it  is  unnecesary  to  dwell  oh 
their  merits.  Of  these,  his  Nosdogia  Mtihodica^  his  FirH 
Lines  of  the  Practice  of  Physic^  and  hb  Materia  Medktt^ 
are  the  most  valuable. — See  an  eloquent  and  interestbg  Eu^ 
logiuin  upon  Dr.  Cullen,  pronounced  before  the  College 
of  Physicians  of  Philadelphia,  bj  Dr.  ftusH.  8vo.  1790. 

Dr.  Brown,  p.  2OT. 

Dr.  John  Srowk  was  bom  in  Ae  villa^  of  tktnt^  in 
Scotland,  in  the  year  1735.  His  parenu  were  in  very  hiiiai- 
l>lc  life ;  and  through  his  whole  career  he  maintamed  a  stn^gj;!^ 
with  poverty.  He  began  to  teach  medicine  bj  public  lectures 
in  Edinburgh,  about  the  year  1717:  he  removed  to  Londoik 
in  1786,  where  he  died  in  1788,  in  the  firSd  year  of  hb  age. 
He  was  undoubtedly  a  man  of  mat  and  original  genius,  anid 
of  considerable  acquirements,  but  die  unfortunate  victim  of 
folly  and  intemperance.  His  ElemdUa  Medicime^  fim  pub* 
lished  by  him  in  Latin,  and  afterwards  transbted  by  the  author 
into  English,  has  been  so  ^nerallv'read,  that  it  is  neecBesa 
to  attempt  a  character  of  it  m  this  place. 


Dr,  Darwin,  p.  271. 

Dr.  Erasmus  Darwin  was  a  native  of  Nottmghamriitrei; 
in  South-Britain,  where  he  was  bom,  December  12,  I73l< 
He  was  educated  at  the  University  of  Cambridge,  and  gra^^ 
duatcd  Bachelor  of  Medicine  in  that  institution  m  1755,  and 
soon  afterwards  commenced  the  practice  of  physic  at  Licdi-t. 
field,  where  he  lone  resided  in  the  honourable',  useful,  and 
profitable  practice  othis  profession.  His  first  great  work,  fSnt 
Botanic  Garden^  was  published  in  1789;  the  Zomymm  ok 
1794;  his  Pht/tologia  in  1799;  and  his  Temple  of  Nahtre  M. 
short  time  after  his  death,  which  took  place  on  the  1 8th  of 
April,  1802. 

1  hougl)  the  medical  system  of  Dr.  Darwin  is  entitled  to 
great  praise  as  an  effort  of  genius,  and  as  an  exhibition  of 
much  important  truth ;  and  though,  in  all  hb  works,  he  ma* 
nifests  rreat  strength  and  originality  of  mind,  yet  his  philo« 
sophy,  both  physical  and  metaphysical,  b  chargeable  with 
radical  errors.  The  atheistical  tendency  of  hb  specuhdooi 
can  scarcely  be  doubted ;  and  hb  crude  and  vbiooary  yiWr 
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sophy  of  mhxd  will  not  stand  the  test  of  sober  inquiry.  This, 
however,  is  not  the  place  to  enter  into  a  discussion  of  these 
errors. 


Small'pox.  p.  283. 

It  has  been  made  a  question  whether  the  inoculation  of 
the  small-pox  ought  to  be  considered  as  a  blessing  or  an  evil 
to  society.  Some  have  supposed  that  its  effect  has  been  to  keep 
the  disease  more  steadily  alive,  and  more  extensively  diffused ; 
and  thus,  on  the  whole,  that  it  has  produced  an  injury  rather 
than  a  benefit.  Professor  Waterhouse,  of  Massachusetts, 
in  a  late  publication,  recommending  the  substitution  of  the 
Co-x-Pox^  makes  the  following  statement : — "  No  less  than 
forty  millions  of  people  die  of  the  small-pox  every  century. 
The  Europeans  have  carried  the  small-pox  over  the  globe. 
The  Danes  carried  it  to  Greenland,  and  the  Spaniards  to  South- 
America,  where  one  hundred  thousand  perished  with  it  In 
the  single  province  of  Quito.  When  the  annual  number  of 
births  in  London  was  sixteen  thousand  two  hundred  and 
ninety-one,  the  number  who  died  with  the  smalUpox  v:z& 
two  tliousand  five  hundred  and  fifty-four,  and  still  greater  in 
some  other  large  cities  of  Kurope.  A  greater  number  have 
died  of  the  small-pox  since  the  introduction  of  its  inoculation 
than  before  it,  that  practice  being  the  means  of  keeping  it 
always  in  large  cities.'* 


l)v,  Douglass,  p.  286. 

Dr.  William  Douglass,  who  acted  so  violent  and  con- 
spicuous a  part  in  Boston,  against  the  practice  of  inoculating 
for  the  small-pox,  was  the  author  of  the  woik  entitled,  A 
Siimmanj  of  the  British  Settlancnts  in  Ayntvica^  two  vols. 

8vo.    London.  1755. 


Mativid  Mcdica,  p.  303- 

In  si)caking  of  the  Apparatus  Mcdicaniinuvi  of  Professor 
Murray,  as  "the  most  extensive,  learned,  and  complete 
work"  on  the  Materia  Mtdica  extant,  the  meaning  is,  that 
this  is  its  character  so  far  as  it  goes.     1  he  learned  author 
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Aid  not  live;  to  publish  any  thing  on  the  mineral  or  aninull 
articles  of  the  materia  medica.  Professor  Gmelin,  of  Got« 
tingen,  has  published  the  Mineral  Materia  Medica^  as  a  sup- 
plement  to  Murray's  work;  but  he  is  not  considered  at 
having  done  justice  to  the  subject. 


Medical  School  of  Kentucky,  p.  324. 

In  enumerating  the  medical  schools  of  the  Uniled  Stately 
that  of  Lexington,  in  Kentucky,  was  inadvertently  omitted* . 
This  medical  seminary  was.established,  it  is  believea,  iti  1799^ 
when  Dr.  Frederick  Ridcely  was  appointed  Professor  o£ 
the  Practice  of  Physic,  Obstetrics,  and  Materia  Medica;  and 
Dr.  Samuel  Brown  Professor  of  Anatomy,  Surgery,  and 
Chembiry. 


Medical  Science  iH  jifherica,  p.  315. 

There  sectns  to  be  no  Science  in  which  America  has  niade 
more  progress  than  that  of  Medicine;  and  none  in  which  she 
holds  a  more  complete  independence  of  the  doctrines  and  au- 
thorities of  the  European  world.  It  is  indeed  true,  that  the 
physicians  of  this  country  were  originally  indebted  to  their 
preceptors  in  Europe  for  the  elements  of  most  of  that  know- 
ledge which  they  have  since  so  sQccessfuUy  laboured  to  sim- 
plity,  improve  and  extend.  It  was  namral  lo  suppose,  as  sa 
many  of  our  most  distinguidied  members  of  this  prdTessioa 
had  received  their  education  in  Europe,  that  they  would  re- 
main fixed  in  the  trammels  of  early  impressions,  and  refuse 
to  listen  even  to  the  evidence  of  facts,  when  found  not  to 
coincide  with  the  principles  they  had  deeply  imbibed.  Much 
of  this  blind  reliance  on  authority  has  been  observed;  but  it 
is  equally  true  that  America  may  boast  of  mtich  free  inquiiy^ 
and  of  much  bold  and  successful  innovation.  This  hemis* 
phcre  is  the  theatie  on  which  the  prejudices  and  errors  of  di6 
European  schools,  in  a  great  variety  of  instances,  have  beea 
refuted  and  abandoned,  and  on  which  new  principles  in  medi- 
cine have  been  proposed,  ascertained,  and  completely  esta- 
blished. In  suppoit  of  this  assertion  it  would  be  easy  to  ad- 
duce, not  only  the  facts  concerning  Ameriqan  physicians  who 
had  been  educated  in  Europe,  and  returned  to  their  native 
country ;  but  those  likewise  of  European  physidaas  goiog, 
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in  various  capacities,  to  reside  in  the  IVest-InJics.  Arc  dis- 
eases on  this  side  of  the  clol>c  more  gigantic  in  stature,  more 
marked  and  incapable  ot  disguise  in  their  llMtures  than  in  ihc 
land  of  our  ancestors — or  lo  what  else  are  we  to  attribute 
this  effect? 

It  would  exceed  the  limits  of  this  note,  and  apj>car  un- 
becoming in  the  author,  to  enter  into  any  discussion  of  ihc 
conflicting  opinions  of  American  and  European  physicians. 
Nothing  more,  therefore,  than  a  rapid  glance  at  the  sub- 
ject shall  be  attempted. 

Medical  science  in  America  claims  the  merit  of  improve- 
ments and  discoveries  on  the  following  subjects.  A  more 
simple  and  correct  doctrine  concerning  the  radical  and  uni- 
versal relations  of  diseases;  a  more  rational  and  practical  esti- 
mate of  nosology,  the  importance  of  which  seems  to  have 
been  greatly  over-rated  in  Europe;  more  just,  accurate  and 
consistent  opinions  concerning  the  origin  and  causes  of  epi- 
demic and  pestilential  diseases,  according  to  which  the  no- 
tions of  their  importation  and  exportation  from  one  country 
to  another  are  rejected,  and  the  doctrine  of  their  production 
from  a  vitiated  state  of  the  atmosphere  in  the  situations  where 
they  are  found  to  prevail,  is  satisfactorily  established ;  more 
correct  principles  on  the  sul)ject  of  Quarantine,  which  might 
diminish  tlie  burdens  and  restrictions  of  commerce,  and  render 
the  intercourse  of  n:uioi;s  more  hospitable  and  humane ;  and 
a  more  extensive  acqualnrnncc  with  tlie  medicinal  virtues  ajiJ 
uses  of  many  articles  of  the  vegetable  kingdom. 

Among  many  particular  diseases  and  rcmedie?,  the  manage- 
ment of  winch  has  been  improved  in  the  United  States,  ilie  tt)l- 
lowlng  may  be  selected  with  great  confidence.  A  more  sim- 
ple and  eificacious  treatment  of  i)esiilent!al  diseases;  a  more 
correct  theory  and  practice  in  dropsy,  particularly  in  tliat  of 
the  brain;  a  more  discriminating,  decisive  and  successful  em- 
j)loymrnt  of  blood-letting  in  iwvcrj,  and  more  just  indica- 
tions, founded  upon  the  appearances  of  the  blood  after  bcin^ 
drawn  ;  and  a  more  extensive  and  efficacious  use  of  mercury 
in  a  variety  of  diseases. 

In  effecting  tiiesc  and  many  other  improvements,  tiie  phy- 
sicians of  the  United  States  have  laboured  with  a  laudable 
and  enlightened  diligence.  In  the  first  lank  of  those  who 
have  thus  honourably  employed  their  talents,  it  is  proper  to 
place  the  name  of  Dr.  Rush,  whose  devotedness  to  science, 
nnd  whose  ardour,  eloquence,  and  perseverance  in  the  dis- 
scniinution  of  it,  will  cause  the  period  of  his  public  iusiruc-* 
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l4on  to  be  always  hereafter  considered  as  an  interesting  epoch 
in  the  history  of  medicine  ip  this  country.  In  truth,  it  itiay 
be  asserted,  that  this  gentleman,  for  a  long  period  after  the 
commencement  of  his  course  of  public  instruction,  did  matt 
in  his  capacity  of  teacher  than  all  the  other  physicians  in  the 
United  States,  collectively,  to  diffuse  a  taste  for  medical  in*« 
quiries,  and  to  excite  a  spirit  of  observation,  and  of  laadai^ 
ble  ambition,  among  the  students  of  medicine  in  our  cotnny. 
The  inquiries  of  Dr.  Mitciiill,  wiih  respett  to  pestilenuat 
^  diseases,  the  subject  of  quarantine,  &c.  are  h'kevirise  deeply 
connected  with  that  mass  of  investigations  in  this  country 
which  commenced  in  throwing  off*  the  yoke  of  European  au- 
thority, and  asserting  the  rights  of  free  and  independent  judg-* 
ment.  Nor  is  less  praise  due  to  Dr.  Barton,  for  his  en- 
'  lightened  efforts  to  enrich  the  Materia  Medica  of  the  United 
States,  by  his  researches  into  the  virtues  of  their  vegctSible  trea* 
fiure. — Many  other  names  might  also  be  inserted  in  this  place^ 
were  not  the  task  of  making  a  selection  difficult  and  invidious. 


NOTES  ON  CHAPTER  V. 

JLHE  statement,  at  the  beginning  of  this  ohapter,  that,  at 
(he  commencement  of  the  eighteenth  century,  '*  almost  halT* 
the  surface  of  the  globe  was  in  a  great  nneasure  tmknowo. 
rather  falls  shon  of  the  truth  than  exceeds  it.  Perhaps  it  may 
be  asserted  that  fve-sixUis  were,  at  that  period,  scarcely  41 
^11  known. 


jtdditional  Voyagers,  p.  337. 

Lieutenant  Synd,  in  the  Russian  service,  set  out  on  a 
voyage  of  discovery  in  1764,  and  returned  in  1768.  Hi 
steered  a  course  more  north-ca^t  than  any  of  his  predecesson, 
and  made  some  valuable  discoveries  between  Asia  and  Ame* 
rica. 

Among  the  Voyages  which  have  contributed  to  the  ini* 
provement  of  Geogiaphy,*  that  which  was  performed,  hj 
prder  of  the  French  king,  |n  1771  and  1772,  by  Memi.  Ds 
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Verdun  de  la  Crenne,  of  the  Academy  of  the  Marine 
at  Brest,  De  Borda,  Member  of  the  Royal  Academy  of 
Sciences,  &c.  and  Pingre,  Chancellor  of  the  University  of 
Paris,  ought  not  to  be  omitted.  Though  the  primary  objects 
of  this  voyage  were  the  making  experiments  on  certain  Time- 
keepers of  Le  Roy  and  Bertiioud,  and  the  investigation, 
in  general,  of  the  best  mode  of  finding  the  longitude  at  sea; 
yet  its  able  conductors  made  many  other  observations,  and 
ascertained  many  facts  of  great  importance  to  geographical 
science.  They  pointed  out  the  true  situation  of  a  number  of 
places,  seas,  and  coasts,  before  but  imperfectly  known ;  rec- 
tified charts  which  had  been  long  in  vogue ;  and  gave  new 
and  more  accurate  information  on  a  variety  of  points  highly 
interesting  to  navigators. 

In  niA  Don  Juan  deAyala,  a  Spanish  navigator^  un- 
clcrtook  a  voyage  for  the  puqKDse  of  exploring  the  north- 
W'cstcm  coast  ot  America.  He  added  a  little  to  the  sum  of 
geographical  knowledge,  by  discovering  some  bays,  capes, 
and  harbours,  between  the  47th  and  57th  parallels  of  north 
juititude. 

Our  knowledge  of  Iceland  was  greatly  improved  by  the 
voyage  of  Sir  Joseph  Banks,  and  l)r.  Solander,  to  that 
Ssland,  in  1772.  These  gentlemen  being  disappointed  in  their 
plan  of  revisiting  the  South-Sea,  deterniined  on  a  northern 
-voyage,  in  which  they  were  accompanied  by  the  Rev.  Dr, 
VoN  Troil,  Dr.  J,  Lind,  and  several  other  literary  and 
scientific  gentlemen.  They  gave  to  the  public,  as  the  result 
of  this  expedition,  much  new  and  important  information  con- 
cerning the  geography  and  natural  history  of  Iceland. — See 
Vou'Ikoil's Letters  on  Iceland.    London.  8vo.  1780. 

In  1785  Commodore  Billinqs,  an  Englishman  in  the 
l^ussian  service,  was  dispatched  by  the  Empress  to  explore 
some  of  the  northern  parts  of  Russia ;  more  particularly  to 
clctcrinine  the  latitude  and  longitude  of  the  mouth  of  the 
.River  Koiima,  and  the  situation  o(  the  great  Promontory  of 
the  I^s/iutsAi,  as  far  as  the  I'iastCape;  to  form  an  exact  chart 
of  the  islands  in  the  Eastern  Ocean,  extending  to  the  coast  of 
wAmerica;  and,  in  short,  to  bring  to  perfection  the  knowledge 
acquired  of  tlie  seas  lying  between  Siberia  and  the  opposite 
coast  ot  America.  'I'hough  this  expedition  did  not  answer 
tlie  exj>ectation  of  its  royal  j)atron,  it  lurnlshed  some  addition^ 
to  our  geographical  knowledge.  Commodore  BiLLlNCS,  in 
particular,  ascertained  the  latitude  of  the  mouth  of  the  A'o- 
uuia^  andrciurued  to  Pctcisburgh,  in  17L»1,  with  a  varietj 
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ef  less  important  details  of  information,  useful  to  navigation 
and  geography. — See  An  Account  of  a  Geographical  and 
Astronomical  Expedition,  8Cc.  by  Martin  Sauer.  4to. 

In  the  years  1790,  1791,  and  1792,  a  voyage  round  the 
world  was  performed  in  the  ship  Solidly  commanded  by  Capt. 
Ktienne  Marchand,  a  French  naval  officer  of  reputation. 
From  this  voyage  resulted  the  discovery  of  a  group  of  islands 
in  the  Pacific  Ocean,  in  the  neighbourhood  of  the  Marquesas^ 
and  some  additional  particulars  of  information  resi)ecting  the 
Dorth-west  coast  of  America. 


Dawkins  tfwdWooD.  p.  339. 

Dawkins  and  Wood  travelled  together  in  Syria.  They 
were  dispatched  by  the  Dilletanti  Society,  chiefly  for  the  pur-i 
pose  of  exploring  the  ruins  of  Balbcck  and  Palmyra,  On 
these  they  published  two  works,  which  were  their  joint  pro- 
ductions; and  contain  little  more  than  architectural  sketches 
of  buildings,  with  explanations.  These  travellers,  therefore, 
are  erroneously  placed  among  those  who  have  rendered  much 
service  to  Geography.  Tliey  brought  to  Europe  little  or 
no  information,  strictly  speaking,  on  this  subject. 


Du  Halde.  p.  340. 

Jean  Baptiste  Du  Halde  was  bom  in  Paris,  in  1674, 
J  le  was  extremely  well  versed  in  Asiatic  Geography.  Hi* 
great  work,  entitled  Grand  Description  de  la  Chine^  et  de 
ia  Tar  tar  re  y  in  four  vols,  folio,  was  compiled  from  original 
papers  of  the  Jesuit  missionaries.  He  was  also  concerned  in 
^  collection  of'^letters  begun  by  Father  Gobi  en,  entitled  Dei 
Lett  res  Edifiantes,  in  eighteen  volumes.  He  died  in  1743, 
— Though  he  appears  so  tamiliar  with  the  geography,  scenery 
and  manners  of  China,  he  never  was  ten  leagues  from  Paris 
in  hib  life. 


Rell.  p.  3  to. 

Bell  is  mentioned,  by  mistake,  as  having  visited  Kamtu 
1  Itatka,  i'hat  res})ectablc  traveller  never  parsed  thiough  anj 
i)art  of  iliat  country. 
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Siberia,  p.  340. 


For  much  ii"n|)ortant  information  resj^ecting  the  geograi)hy 
of  Siberia,  we  are  indehteJ  to  Plenisner,  commanJer  of 
Ochotsk,  in  the  Russian  service.  He  received  orders  from 
the  court  of  Russia  to  proceed  to  Ana.lirsl:,  and  to  procure 
all  i>ossible  information  concerning  the  north-eastern  parts  of 
Siberia,  and  the  opposite  continv^nt.  He  returned  to  Peters- 
burgh  in  I77G,  an  J  brought  with  him  several  maps  and  charts 
of  the  north-eastern  parts  of  Siberia,  whicli  were  considered 
as  higlily  authentic  documents,  and  which  were  afterward^ 
made  use  of  in  the  compilation  of  the  Gtncvid  Map  of  lius^ 
sia^  published  by  tlic  Academy  of  Petersburgh  in  1776. 

Siberia  has  also  been  visited  during  the  eighteenth  century, 
and  vaUnblc  information  concerning  the  geography  of  that 
inhospitable  region  communicated  by  Bell,  D'Auteroche, 
Pallas,  and  Gmelin. 


K-*:mpfer.  p.  3  to. 

Tiiougli  K.empfer,  the  famous  traveller  in  Japan^  visited 
that  island  towards  the  close  of  the  seventeenth  century,  yet, 
owing  to  his  death,  the  account  of  his  voyage  was  not  pub- 
lished till  1 727,  when  it  was  laid  before  the  public  by  Dr. 
Scheuchzer,  to  whom  K.^mpfer's  manuscripts  were  coni- 
mitted  by  Sir  Hans  Sloane. 


RuMPHius.  p.  341. 

Ri'MPiriL's  is  erroneously  mentioned  as  belonging  to  tli9 
ciglitccnth  century.  He  belonged  entirely  to  the  seventeenth. 


Africa,  p.  343. 

Among  iliosc  who  have  contributed  to  elucidate  the  geo- 
graphy o\  Africa^  Mr.  Ledyard  is  mentioned  by  mistake. 
'i'he  fact  is,  he  v^'as  arrested  by  death  so  soon  after  setting 
out  on  his  journey,  tliac  lie  cannot  be  represented  as  having 
ilon-j  any  thing  to  improve  our  knowledge  of  that  <juarter  of 
tiic  ylobc. 
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Among  the  modern  travellers  in  Africa^  Ho&nemav  do* 
serves  rcspjctfut  iipiicc.  His  Travels  Ji^m  Cairo  to  Alour^ 
2vuk\  like  capital  of  the  Kingdovi  of  Fezzan^  in  the  ycum 
1797  and  lli^S,  added  something  to  our  knowledge  of  the 
interior  of  AtVica. 

Mr.  Browne  was  inadvertently  mentioned  as  having  vjf 
sited  Abyssinia.     He  did  not  go  Into  that  part  of  Africa. 

Flacourt  is  placed  by  mi^ake  in  the  eighteenth  centuryi 
lie  lived  in  the  preceding  age. 

Sir  William  Jones  has  given  the  best  account  of  tbtf 
Goiihoro  Islt's  tliat  is  extant. — See  the  Asiatic  AJiscelianj/k 


Turkish  Empire,  p.  347. 

The  travels  of  Chandler,  Tournefort,  D'Ohssoit^ 
and  Olivier,  in  the  Turkish  Empirc»  have  thrown  much 
new  light  on  the  physical  and  moral  condition  of  difierenc 
parts  of  that  section  of  tlic  globe. 


Norih-Anierica.  p.  349. 

Some  of  the  best  accounts  of  the  physical  and  moni  conk 
ditlon  of  the  western  parts  of  North-America,  have  been  given 
by  Moravian  Missions  lies. — See  particularly  the  llistoiy  of 
the  Missions  of  the  United  Brethren  among  the  Indians  in 
North'/lmerica,  By  George  Henry  Loskiel.  Trant^ 
Jatcd  by  Latrobe.    8vo.    Lond.     1794. 

John  Lawson,  whoso  work  on  North-Carolina  is  referred 
to  in  the  above-mentioned  page,  was  the  Surveyor-General  of 
that  colony  at  the  beginning  of  the  eighteenth  century.  Hi* 
work  !s  a  valuable  one. 

Crick  ELL  Is  also  mentioned  in  connection  with  LAwsoiff 
as  having  contributed  to  extend  our  knowledge  of  thai  comiii* 
try.  But  since  that  page  was  written,  the  author  has  aicer- 
taincd  tiiat  Brickiill's  work  is  nothinc;  more  than  a  vtliaiQ* 
ous  impositicn.  l-Ie  put  his  name  to  Lawson's  work,  and 
not  only  copied  verbatim  whole  pages,  but  the  entire  volume, 
excepting  merely  those  aherations  which  became  indispensi- 
biy  necessary  to  give  some  decent  colouring  to  the  imposttU'C. 
Bixickell's  publication  was  made  in  1737. 

Jean  D'AuTERocH£CHAPF£,aFrcnchastrononicr,  who 
was  born  in  I7i28|  went,  in  116V,  to  California^  to  obseryo 
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the  Transit  of  Venus,  His  Voyage  to  California  contain 
some  interesting  information  concerning  that  country.  Hd 
died  there,  some  time  after  his  arrival,  of  an  epidemic  disease. 

M.  Bossu  was  a  Frenchman.  His  Travels  into  Norths 
America,  published  at  Paris,  in  1777,  arc  said  to  deserve  but 
little  credit. 

Dr.  John  Mitchell,  an  Englishman,  who  resided  some 
years  in  Virginia,  and  whose  name  has  been  frequendy  men* 
tioned  in  this  work,  contributed  not  a  little  to  extend  our 
knowledge  of  American  geography.  His  Map  of  Norths 
AvuiricUy  published  about  the  year  1755,  \vas,  for  some  time 
after  its  publication,  the  best  extant. 

Some  valuable  information  respecting  the  geography  of 
Louisiana  was  communicated  to  the  public,  in  the  course  of 
the  eighteenth  century,  byCaozAT,  Du  Pratz,  and  Char- 
levoix. But  our  acquaintance  with  that  part  of  North- 
America  is  extremely  small  and  imperfect. 

I'he  geography  of  Greenland  has  been  considerably  im- 
proved by  the  Moravian  Missionaries,  who  visited  and  resided 
for  a  number  of  years  in  that  inhospitable  region. — See  a 
Dcso'iption  of  Greenland^  &c.  by  Hans  Eceoe,  who  had 
been  a  missionary  in  the  country  for  twenty  years.  Trans- 
lated from  the  Danish.  8vo.  London.  1745.  See  also  die 
Histofy  of  Greenland,  ^c,  by  David  Crantz.  Tianslated 
from  the  German.  2  vols.  8vo.  1767. 


D*Anville.  p.  352. 

Jean  Baptiste  Bourguignon  D*Anville,  Geogra- 
pher to  the  King  of  France,  was  born  in  1697.  He  was  one 
of  the  most  diligent  and  enthusiastic  geographers  that  ever 
lived.  Fie  is  said  to  have  laboured  ffteen  hours  a  dm^  for 
fifty  ycarsj  to  improve  this  ^vourite  science.  He  Jied  in 
January,  1782.  'i'he  extent  and  value  of  his  labours,  for 
the  illustration  both  of  modern  and  ancient  geography,  are 
generally  known. 


Ancient  Geography,  p.  352. 

Our  knowledge  of  Ancient  Geography  hvi$  been  consider- 
ably improved  by  the  labours  of  Mr.  Jacob  Bryant. — See 
ixu  titularly  his  Ohscnations  on  Ancitnt  History ^  &c. 
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Map-Makers,  p.  353. 

Several  of  the  persons  mentioned  in  tbisjpage  are  erroneously 
represented  as  constructors  of  Maps  and  Charts.  They  were 
only  distinguished  venders  of  these  articles. 

Among  the  constructors  of  Maps^  the  additional  names  of 
Ds  B0UOE9  Lopez,  Bowles,  Moll,  Palairet^  La 
RouoEy  Senex^  and  Jeffreys,  are  worthy  of  respectful 
notice. 


Maps  of  the  United  States,  p.  352. 

No  general  ms^  of  the  United  Stares,  that  can  be  called 
correct^  has  yet  been  published.  That  of  Arrowsmith  is  the 
best,  and  is  higlily  respectable.  But  good  maps  of  most  of  the 
individual  States  nave  been  presented  to  the  public.  Of  these 
the  following  is  an  imperfect  list: — New-Hampshire^  by  Hol- 
land; Vermont^  by  Whitelaw;  Rhode-Island^  by  Har- 
ris; Connecticut^  by  Blodget  ;  New-York^  by  De  Witt; 
Pennsjflvania^  by  SIcull,  and  by  Howell;  Maryland  and 
Delaware^  by  Griffiths;  Virginia^  by  Fry  and  Jeffer- 
son; the  country  west  of  the  Alleghant/  Mountains^  by 
Hutchins,  Imlay,  Lewis,  and  Williamson;  Northami 
South  Carolina^  by  Mouzon,  Purcell»  and  others;  and 
Kentucky^  by  Barker. 


De  Witt'*  Map  of  the  State  0/ Nett-Fork.  p.  354. 

The  map,  which  is  stated  in  the  above-mentioned  page  to 
be  in  great  forwardness,  has  been  since  published,  by  SiMEOif 
De  Witt,  Esq.  Surveyor-General  of  the  State  of  New- 
York.  This  map  is  probably  the  best  delineation  that  has  yet 
been  given  of  any  part  of  our  country. 
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NOTE  ON  CHAPTER  VI. 


Standard  of  Meamre,  p«  365. 

JL  HE  inaccuracy  to  which  a  standard  of  nacasure,  derived 
from  the  coranaon  pendulum,  is  liaEhle,  arises  from  clic  difii^ 
culty  of  measuring  the  precise  distance  between  the  real  poiok 
of  suspension,  and  tlie  centre  of  oscillation  of  the  pendulum. 

To  obviate  this  difficulty,  Mr.  Hatton,  and  after  hira^ 
still  more  successfully,  Mr.  Whitehurst,  devised  their  im- 
provements. Since  the  publication  of  Mr.  Whitehurst, 
Sir  George  Suuckburgu  Evelyn,  assuming  hia  priaci- 
ples,  and  pursuing  his  path,  lias  made  further  experiment^ 
which  throw  new  light  on  the  subject. — See  Philos.  Trans* 
1798.    p.  174. 

The  method  adopted  by  the  French  Institute  for  obtainiog^ 
an  invariable  standard  of  measure,  is  to  assume  a  certain  por- 
tion of  the  whole  circumference  of  the  earth.  For  this  por^ 
pose  they  actually  measured  on  a  great  circle  of  the  eardi,  the 
distance  between  Duyikirk  and  Barcelona,  The  portion  of 
the  meridian  from  JJunkirk  to  Hhodas  was  nieaisured  bj  Dfi* 
lambrE)  and  that  from  Rhodts  io Barcelona ^  by  iAscHAm^ 
From  this  measurement  tlie  length  of  the  whole  merklitn  wis 
easily  calculated ;  after  which  a  certain  portioo  of  the  whole 
circle  (a  Jorty-mUlionih)  was  fixed  upon  as  the  standard  of 
measure.  This  standard  the  French  call  the  Mtire^  which  is 
about  e<}ual  to  39.  371  English  inches. 


■^.  \    .-J    iBiiriif  \ 


NOTES  ON  CHAPTER  VII. 


Comparative  Dimensions  of  Ancient  and  Modem  Ships. 

p.  369. 

Vv  HKN  it  is  asserted  that  the  last  age  is  remarkable  for  a 
great  increase  in  the  dimtmsions  of  ships,  it  is  meant  that  this 
may  be  considered  as  a  general  truth.     The  vesseb  which,  al 


the  beginning  of  the  century,  were  icnt  on  long  v^ynges  ol 
discovery,  or  other  important  encerprhm,  were,  in  niany  tn^ 
itapces,  ^s  small  as  thope  fvfakh  are  now  ooiiri^ettd  6i  ot&f 
for  coasters.  .-• 

«*  The  rradmg  vessels  of  the  ancients  were,  ki  tenehdt 
muoh '  inferior  in  size  to  those  of  the  mcxienis.  CiesM 
mcmions  a  number  of  ships  of  burthen,  none  of  which  wti 
below  2000  antphor^i  f^arum  mitwr  nulla  erui  duArn  mit* 
ImM  amphoriimjt  ue^  about  56  ton,  which  be  seems  w 
have  thought  a  large  ship.  fCk.  Faffh  xii<  H.)  There  were^ 
however,  some  ships  of  enormous  bulk.  One  buik  by 
Ptolemy  is  said  to  have  been  880  cubits,  that  is,  480  liref 
long,  and  another  300  feet:  the  tonnage  of  the  fomier  being 
7182,  and  of  the  latter,  3197.  (Athenmis.)  The  diip 
which  brought  from  Egypt  the  ^;reat  Obelisk  that  stood  in 
the  Circus  of  the  Vatican  in  the  ome  of  Cauc^ula,  besides 
the  Obelisk  itself,  had  \20 fiOQ  tnodii of  lenies^  or  lenlikSf 
a  kind  of  pulse  for  ballast,  amounting  to  about  1 1|8  toQf, 
]Plm.  xvi.  40.  §  76." — See  Aoams'i  Aniifmim.    '• 


Brikdlby.  p.  374. 

James  Brindley,  the  cdebratcd  engineer,  was  bom  kt 
Derbyshire,  in  the  year  1716.  He  earlv  devoted  himielf  to 
inechanical  pursuits ;  and  was  bred  a  mili-wright.  His  asio* 
Hishing  entcrprize,  and  useful  inr>provementf  in  the  formatioii 
c(  aqueducts^  canals^  ice.  are  generally  known,  and  will  long 
do  honour  to  his  memory.  He  died  in  1772,  in  the  5#£ 
year  of  his  age. 


NOTES  ON  CHAPTER  VUL 


Cultivation  of  the  Poiatoe.  p.  382. 

IT  is  a  curious  fact,  tliat  this  most  excellent  vegetable  hae 
been  in  conunon  use  in  North^Britain  but  a  few  yeara.  In 
J'yafice  it  has  been  long  known ;  but  was,  for  many  ycui^ 
pcpressiy  proscribedt  ip  consequence  of  ata  beluiigui|.  10  i^ 
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genus  Solanump  a  very  suspicious  &inily  of  plants.  The  re- 
volution in  that  country,  however,  has  broup^u  it  into  use, 
and  the  prejudices  against  it  are  gradually  yielding  to  expe- 
rience. 

In  many  parts  of  Germany,  prejudices  still  more  inveterate 
against  the  use  of  the  Potatoe  prevailed.  We  are  told, 
indeed,  that  in  son^e  parts  of  that  country,  until  within 
a  few  years  past,  the  inhabitants  would  almost  consent  to 
starve  rather  than  eat  this  pleasant  and  most  useful  vegetable. 
Count  Rum  FORD  exerted  himself  to  bring  it  into  &vour  in 
Bavaria 9  and  at  length  succeeded.  At  the  close  of  the  18th 
century  it  had  come  into  general  use  in  most  of  the  countries 
of  Europe. 


nice  and  Cotton  in  South-Carolina.  p.  384. 

The  cultivation  of  Bice  in  South-Carolina  has  undergone 
several  revolutions  in  the  course  of  the  last  thirteen  yearb 
In  the  year  1790,  87,179  tierces  of  this  article  were  exported 
from  that  State.  In  1792,  102,235  tierces  were  exported. 
Since  that  time  the  quantity  exported  has  been,  with  some 
variations,  generally  diminishing.  In  1800  the  number  of 
tierces  amounted  only  to  64,769. 

The  progress  of  the  cultivation  of  Cotton  has  been  much 
more  remarkable.  In  1790,  the  quantity  of  cotton  exported 
from  South-Carolina  was  9840  pounds;  in  1795,  1,I09»653 
pounds ;  in  1800,  6,425,863  pounds;  and  in  1801,  8«301,907 
pounds. 

For  the  above  information  the  author  is  indebted  to  the 
politeness  of  Dr.  John  Parker  Gough,  of  Charleston. 


Artificial  Meadows. 

Tlic  formation  of  artificial  meadows  is,  it  is  believed,  in  a 
great  measure,  if  not  entirely,  a  peculiarity  of  the  eighteenth 
century. 

Gardening,  p.  385. 

Cultivated  Fniit  Gardnis  may  also  be  considered  as  chiefly 
belonging  to  the  eighteenth  century.  At  any  rate,  the  im- 
provements in  tliis  department  of  agriculture,  auring  the  ccn- 
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tury,  were  greet  and  important  Since  the  time  of  die  cde^ 
brared  Philip  Miller,  who  was  styled,  by  fordgneri  aa 
well  as  his  countrymen,  Hartulancrum  Prtnceps^  maatf 
writers  on  this  subject  have  contributed  to  the  progress  of  i 
provementt 


Bearing  Caide.  p.  387. 

■ 

Among  those  who  have  distinguished  themselves  by  their 
successful  attention  lo  the  breeding  of  cattle,  particularly  to 
the  ascertaining  those  circumstances  which  affect  the  growth, 
size,  strength,  beauty,  &c.  of  cattle,  Mr.  Bakewell,  of 
Great-Britain,  has  particularly  distinguished  himself.  The  mu^ 
nificent  encouragement  given  to  improvements  of  this  kind  by 
the  late  Duke  ot  Bedford  and  Lord  Somerville,  are  also 
worthy  of  particular  notice  in  sketching  the  agricultural  pro* 
gre&s  of  the  last  age* 


NOTES  ON  CHAPTER  IX. 


Fire  Engines,  p.  395. 

OREAT  improvements  have  been  made,  during  the  an 
under  consideration,  in  the  construction  of  engines  for  extm^ 
guishing  fires.  The  efficiency  of  those  engines  which  hav« 
been  formed  for  this  purpose  within  the  last  twenty  or  thirty 
years,  compared  with  those  which  were  in  use  at  the  begin- 
ning of  the  century,  is  wonderfully  great.  The  addition  of 
an  air^ell  to  these  machines,  by  Mr.  Newsh^im,  of  Lon- 
don, greatly  increased  their  power,  and  deserves  to  be  men- 
tioned as  an  important  event  in  the  course  of  their  improve* 
ment. 

Tanning,  p.  399. 

The  mode  of  tanning  leather  with  great  expedition  was 
first  recommended  by  Seguin,  of  France,  it  was  introduced 
into  England  by  Mr.  Desmond,  about  the  year  1795}  and 
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has  been  frequently  employed  with  great  auccesi .  But  it  is 
said  to  be  onJy  eligible  in  cases  of  pressing;  nocessity,  w^ier^ 
the  process  must  be  completed  in  a  short  time,  bemg  expen^ 
sive,  and,  as  some  believe,  in  a  degree  injurious  lo  the  lea* 
ther.  The  liquid  for  tanning  leather,  according  to  this  me* 
thod,  is  obtained  by  digesting  oak  bar/cj  or  other  proper  ma* 
terial,  in  water,  frequently  drawing  off  the  water,  and  pour* 
ing  it  upon  fresh  tan,  ui^til  the  liquor  is  highly  coloured,  and 
very  strong.  Into  this  liquor  the  hides  are  immersed  for  a 
few  days,  after  being  previously  prepared  for  tanning  by 
means  of  gallic  lixivium  and  vitridic  acid. 


•VC 


NOTES  ON  CHAPTER  X. 


Collections  of  Specimens  in  the  Fine  Arts.  p.  305. 

In  the  opinion  expressed  in  this  page,  that  **  the  monuments 
of  human  genius,  especially  in  Painting  and  Sculpture,  col- 
lected and  displayed  in  the  city  of  Paris,  were  more  numerous 
and  magnificent  than  were  ever  before  displayed  in  one  place,*' 
there  is  evidently  a  mistake;  at  least  the  statement  is  by  no 
means  true,  as  it  respects  Sculpture.  We  have  but  very  few 
of  the  fine  works  of  antiquity.  Adrian's  VUla  possessed 
more  tlian  all  Europe  at  present. 


Portrait  Painters,  p,  41 1  • 

RoMKEY  is  entitled  to  a  place  among  the  distinguished 
portrait  parnttrs  of  Great-Britain. 


Angelica  Kauffman.  p.  411. 

A  friend,  on  reading  what  is  said  of  this  celebrated  artist 
in  the  above-mentioned  page,  made  the  following  remark:— 
**  I  think  you  speak  in  ratlKr  too  strong  teuns  of  me  geniuft  of 


Angelica  Kauffman.  Although  she  is  Tery  high  on  di6 
list  of  artists,  har  ^orks  htve  Hoc  saiBcioit  farce  of  character 
anU  composition  to  entitle  her  to  such  praise.'' 

LMiscape  Pmttmg.  p.41L 

In  Landscape  painting  Moreland  is  entitled  to  tespectfiit 
notice.  He  is  said  to  have  a  yery  superior  genius  for  this  de^ 
partment  of  painting. 


Painting  on  Glass,  p.  413. 

The  finest  specimens  of  }ertas*s  talents  in  painting  ott 
glass  are  some  copies  from  West,  in  the  windows  ot  St^ 
George's  Chapel,  at  Windsor. 


Rovum  Sculpture,  p.  415. 

*'  Roman  genius"  in  sculpture  is  improperly  meniioded.   A 
Roman  school  of  this  art  is  scarcely  recognized. 


Algardi.  p.  415. 

Algardi  lived  early  in  the  eighteenth  century.  Among 
the  numerous  works  on  which  his  reputation  is  built,  his  £i^ 
mous  specimen  of  Alto  Reliefs  in  St.  Peter's,  at  Rome,  de- 
serves particular  commendation.  The  subject  is  the  appear- 
ance of  St.  Peter  and  St.  Paul  to  Atttlla,  when  laying 
siege  to  Rome.  It  is  one  of  the  finest  things  to  be  seen  in 
that  city. 


Impressions  from  Marble,  p.  ^0. 

The  principal  advanta^  attending  the  method  of  taking 
off  an  impression  of  any  hgures  or  writing  drawn  on  tnarbkp 
is  the  perfect  freedom  with  which  the  figures  or  writing  can 
be  drawn. 


«■ 
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Raphael  Morohek.  p.  421. 

The  name  of  this  celebrated  engraver  is  erroneously  spelled 
in  the  page  above-mentioned.  It  is  Morghen,  not  Morgan. 
It  is  also  a  mistake  to  place  him  among  the  artists  of  Great- 
Britain.     He  is  an  Italian,  and  resides  at  Florence. 


END  OF  THE  FIRST  VOLUME. 
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